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EDITORIAL 


The Eponym Problem 


¢ po recently a fifty year old man came to 
me with a recurrent hernia which had 
been repaired on two previous occasions. In 
reviewing the two reports on these operations, 
such terms as Hesselbach’s triangle, Scarpa’s 
fascia, pampiniform plexus and the ligaments 
of Poupart, Cooper, Henle and Hueck were 
present. Scarcely anyone save an eponym 
enthusiast would have known what type of 
repair had been performed at these two 
operations. 

Eponyms have long been a source of con- 
fusion to both anatomist and surgeon. These 
designations appeared early in the history of 
both sciences and in the past fifty years one 
eponym has come to be compounded on 
another. The lack of universal agreement 
among anatomists on terminology, along with 
a degree of egotism, has almost precluded the 
elimination of these nondescriptive surnames 
in the surgical sciences. This fad has progressed 
to the stage where the slogan now is, “If in 
doubt, just say Morgagni.” 

In the ten year span from 1944 to 1954, 
618 articles appeared in the literature on 
nomenclature, of which only twelve pertained 
to anatomic terminology. Seven of this group 
were on the bronchopulmonary segments. 
A much needed clarification of anatomic terms 
took a rear seat during these years while 
preferential treatment was given to outlining 
terminology on ‘“‘disorders of menstruation” 
and “African mollusks.’’ It must be pointed 
out that this problem is not peculiar to gross 
anatomy and surgery for eponyms are em- 
ployed with perhaps even greater frequency 
in neuroanatomy, histology, pathology and 
clinical medicine. In a current textbook of gross 
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anatomy [1] 210 eponyms are used and over 
one hundred such terms appear in a popular 
surgical anatomy reference [2]. 

The initial effort to standardize anatomic 
terminology dates back to Basle Nomina 
Anatomica (B.N.A.) in 1895. In 1933 the Ana- 
tomical Society of Great Britain and Ireland 
published a revision of the B.N.A. (B.R.); at 
approximately the same time the Germans 
published a revision of the B.N.A. entitled: 
Jena Nomina Anatomica (J.N.A.). The fourth 
International Congress of Anatomists, held in 
Milan in 1936, set up an International Ana- 
tomical Committee, but little progress was 
made before the outbreak of World War 1 in 
1939. The evolution of differences in termi- 
nology since that date has produced Nomina 
Anatomica (N.A.) [3], which was approved by 
the International Nomenclature Committee 
(appointed by the Fifth International Con- 
gress) in Paris in July, 1955. There was unani- 
mous adoption of the following principles: 
(1) Each structure, with few exceptions, shall 
be designated by one term only; (2) every 
term in the official list shall be in Latin; (3) 
each term shall be short and simple; (4) terms 
shall be primarily memory terms, preferably 
informative and descriptive; (5) structures 
closely related topographically shall have 
similar names as far as possible; (6) differ- 
entiating adjectives shall, in general, be 
arranged as opposites; (7) eponyms shall not 
be used in the official nomenclature of gross or 
macroscopic anatomy. 

The disadvantages of eponyms are as fol- 
lows: (1) Multiple eponyms have been attached 
to the same structures. The parathyroids have 
been referred to as Gley’s or Sandstrém’s 
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glands. The ileocecal valve has been alluded 
to as the valve of Varolius or as Bauhin’s 
valve. (2) This kind of designation is of no 
descriptive value. Such terms as Home’s lobe, 
Cruveilhier’s plexus and Broca’s area give no 
clue as to whether veins, arteries, nerves or 
lymphatics are under discussion. (3) Eponyms 
serve as a source of error when they do not 
describe the structure accurately. The ligament 
of Treitz is substituted for the suspensory 
muscle of the duodenum; Gerdy’s hyoid fascia 
for the superior carotid triangle. (4) The same 
surname has been used to designate several 
entities. When the term, Cooper’s ligament, is 
used, one is not sure as to which Cooper’s 
ligament is being referred to. Is it the ligament 
in the inguinal canal or at the elbow? Or would, 
by chance, the suspensory ligaments of Cooper 
of the breast be meant? Another example is the 
gland of Cloquet. Does this mean the femoral 
canal lymph node or the detached forepart 
of the lacrimal gland? (5) Historical inaccu- 
racies continue to be perpetrated by eponyms. 
The origin and description of Hesselbach’s 
triangle and Poupart’s ligament illustrate this 
point [4]. (6) Eponyms have come to be com- 
pounded upon each other. For example, 
Rolando’s points are located at the upper and 
lower end of the fissure of Rolando. Bartholin’s 
duct and canal are anatomically located with 
reference to Bartholin’s gland. (7) Pathologic 
entities are sometimes confused with anatomic 
data. (8) Eponyms are needlessly redundant, 
as the long thoracic nerve of Bell or the sub- 
areolar plexus of Sappey illustrate. 

To retain eponyms because they are estab- 
lished or to honor men who have labored in 
these fields seems untenable. MacDermot [5] 
has reminded us that, to the contrary, the 
giants in the field of anatomy like Morton, 
Jenner, Harvey and Vesalius have not been 
so honored. 

Departments of anatomy in most medical 
schools have been endeavoring to teach basic 
terminology and eliminate eponyms for a 
number of years, and with the issuance of 
Nomina Anatomica have received additional 
impetus. It is now that a concerted effort 
must be made, particularly in the surgical 
sciences, to use Nomina Anatomica in both 
teaching and writing so that anatomic ter- 
minology can be properly correlated with the 
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teaching of gross anatomy in the preclinical 
years. This would also be in keeping with the 
trend in recent years to place the surgical 
sciences on a more basic scientific footing. 
Following is a list of some of the most com- 
monly used eponyms with the corresponding 
correct anatomic term. 


Corrected Term 
Ampulla of common duct 
Pudendal canal 
Bochdalek’s foramen Pleuroperitoneal foramen 
. Burns’ space Suprasternal space 
. Chassaignac’s tubercle Carotid tubercle 
. Camper’s fascia Superficial layer of super- 

ficial fascia 
Deep layer of superficial 
perineal fascia 
Pectineal ligament 
Accessory pancreatic duct 
Main pancreatic duct 
Interventricular foramen 
Greater vestibular gland 
Lymph node of femoral 
canal 
Adductor canal 
Suspensory muscle of duo- 
denum 
Inferior lumbar triangle 
Spermatic plexus 
Inguinal ligament 


Eponym 
. Ampulla of Vater 
. Alcock’s canal 


& 


7. Colles’ fascia 


8. Cooper’s ligament 
g. Duct of Santorini 
10. Duct of Wirsung 
11. Foramen of Monro 
12. Bartholin’s gland 
13. Gland of Cloquet 


14. Hunter’s canal 
15. Ligament of Treitz 


16. Petit’s triangle 

17. Pampiniform plexus 

18. Poupart’s ligament 
(Vesalius’, also) 

19. Spigelius’ line 

20. Stensen’s duct 

21. Space of Retzius 

22. Sphincter of Oddi 

23. Tail of Spence 

24. Vein of Mayo 

25. Wharton’s duct 


Semilunar line 

Parotid duct 

Prevesical space 
Sphincter of common duct 
Axillary tail of breast 
Prepyloric vein 
Submaxillary duct 
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SCIENTIFIC PAPERS 


Rhinophyma 


Bruce L. Opou, M.p. AND EuGeneE R. Opou, M.p., Montebello, California 


LMOST every large city has one or more 
A “whiskey noses” walking the streets. 
(Table 1.) We believe that many of these people 
go through life ignorant of the existence of 
adequate treatment. Not only are patients 
unaware of the possibility of treatment, but 
many physicians share this idea concerning this 
terrible affliction. It is the duty of every doctor 
to inform these “‘repulsives”’ of results obtaina- 
ble with modern day therapy. Most of these 
patients come to the physician for treatment of 
other conditions, completely unaware that they 
can be cured. With our attention focused on 
cancer, heart disease, etc., we easily overlook 
the other fields of medicine and possible help 
for our patients. It is with this intent this paper 
is being offered. When we take into considera- 
tion the total number of patients and those 


TABLE I 
SYNONYMS OF THE MORE EXPRESSIVE TERMS USED 
FOR RHINOPHYMA 


Bulbous nose 

Potato nose 

Lymphangioma 

Toper nose 

Rum blossom 

Brandy nose 

Grog blossom 

Wine nose 

Hypertrophic rosacea 

Couperose, copperas 
(French) 

Kupefernase (German) 

Pfundnase (German 
pound nose) 

Elepbantiasis des buveurs 

Rummy nose 

Strawberry nose 


Whisky nose 

Acne hyperplastica 

Rum nose 

Hammer nose 

Double nose 

Fatty nose 

Growing nose 

Fibroma molluscum 

Cystadenofibroma of nose 

Jug nose 

Monstrous hypertrophy 
of nose 

Copper nose 

Nodular nose 

Elephantiasis of nose 

Pound nose 

Pachydermatosis 

Pseudoelephantiasis of 
nose 


which are operated upon, the percentage of the 
latter is not as large as expected. 

In reviewing the literature of over 150 
articles on rhinophyma in the English language 
and of the better known foreign authors, there 
are only 103 proved cases of rhinophyma. Our 
criterion for a proved case of rhinophyma was 
based on its representation as authentic in a 
photograph or drawing. Surprisingly, the litera- 
ture contained several repeats or photographs 
written up as if they were “new” cases. We 


Fic. 1. “An Old Man and His Grandson” by Domenico 
Ghirlandaio, 1449-1494. Rhinophyma? 
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Fic. 2. “Unknown Sitter” by a Holland master, in 
museum in Stockholm. 


occasionally had the impression that authors 
were carried away when they discussed the 
many patients they had operated upon but were 
somehow reticent to show photographs of 
“these numerous cases.’ However, assuming 
they did have the number of cases claimed and 
taking into account surveys made of this condi- 
tion in Boston, Philadelphia and Los Angeles 
by various authors there were a total of 253 to 
258 cases found in the entire medical literature. 

History shows no records or descriptions of 
this condition much before 2,000 years ago. 
The Bible makes no mention of this ugly dis- 
ease. We have recently consulted several 
authorities in the Biblical field and they could 
find no such condition. It is our opinion the 
disease was certainly present during this time, 
and it must have been confused with leprosy or 
tuberculosis. In modern times these patients 
are still often cast aside and, certainly, this did 
occur more frequently in Biblical times. 

Phillip K. Allen in a discussion at the con- 
clusion of Crabtee’s article [27] states it was 
known to Hippocrates and was described by 
the early Arabians. We have not been able to 
find the source for his statement. 

Artists next fill in the historical background 
of this disease. Hanging in the Louvre is a 
picture, “An Old Man and his Grandson” by 
Domenico Ghirlandaio (1449-1494), a famous 
Florentine painter. (Fig. 1.) This clearly shows 
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Fic. 3. Large Nose Doctor (late 1600). “For healthy 
people, I am a doctor. God help the sick. My large head- 
gear embraces profound and numerous thoughts. My 
costume connotes the Art that I possess. What may be 
concealed in the urine my long nose detects.” (From 
Hollaender’s Caricature and Satire in Medicine, 1930.) 


rhinophyma although some say it is representa- 
tive of metastatic disease as well. 

Another equally famous painting of rhino- 
phyma is one which hangs in the Prado in 
Madrid, “‘Dance of Death” by Holbein the 
Younger (1497-1533). These and many other 
paintings and drawings relating to rhinophyma 
may be seen in Dr. Eugene Hollaender’s books, 
Medicine in Classical Arts and Caricature and 
Satire in Medicine [62]. (Figs. 2, 3, 4 and 5.) 

According to Joseph [7o], the first rhino- 
phyma was operated upon in 1629 by Daniel 
Sennert. Following this confirmed surgery, 
there are few mentions of rhinophyma until 
the last half of the nineteenth century when 
numerous surgical and medical cures were 
reported. It was during this time that all the 
modern cures of this disease were tried; how- 
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Fic. 4. From a seventeenth century pamphlet. (From Hollaender, 1930.) 


ever, we see recent articles on discovering 
“new” cures or technics. 

~In Shakespeare’s King Henry V, Fluellen’s 
allusion to Bardolph’s countenance aptly ex- 
presses the true appearance of rosacea: “His 
face is all bubbles, and whelks, and knobs, and 
flames of fire; and his lip plows at his nose, and 
it is like a coal of fire, sometimes blue and 
sometimes red.”’ 

Another play popularizing probable rhino- 
phyma was Cyrano de Bergerac. Edmond 
Rostand, the author, was but twenty-nine years 
of age when his play opened at the Theatre 
de la Porte Saint-Martin on the night of 
December 28, 1897 and swiftly took the world 
by storm. No other play in history, before or 
since, has ever attained a popular success so 
instantaneous or so enormous. 

Other successes have also occurred in con- 
nection with this usually terrible affliction. A 
recent Hollywood character made millions on 
the basis of his reputed alcoholism, distaste for 
water and his large red nose. 

In reviewing the literature, many interesting 
observations are made. Coldrey [20] related 
that his patient refused surgery for some time 
because a friend had informed him that if 
anything was done he would bleed to death. 
Gottheil [54] stated it was essentially a Euro- 
pean disease, being most prevalent in Germany, 
France, etc., the so-called “wine countries.” 
Ohmann-Dumesnil referred to “stiff drink- 
ers.”’ He also noticed a peculiarity in that they 
are generally averse to any form of treatment. 
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The youngest case reported is of a patient, 
twenty-one years of age at the time of surgery 
[119]. There were two other patients with the 
affliction who were definitely in_ their 
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Holland and painted by U. D. Metzger in 1725. The 
legend just above his head reads, “‘ Nasutus sed acutus” 
(large nose but wise), and the sentence in the frame 
reads, “A misshapen nose indeed, but a man of talent 
and wisdom. Art, Work, and Industry bring praise and 
reward,” (From Hollaender, 1930.) 
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Fic. 5. Gerhard Janssen, a master glass etcher. Born in 
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Fic. 6. Marked cartilage deformity produced by rhino- 
phyma. (Courtesy of Dr. Rees.) 


twenties. No cases were reported of sufferers 
from this disease as being in their thirties. Only 
three others were reported below the age of 
forty-five years. Thus, the disease is pre- 
dominantly one occurring in men over the age 
of forty-five. 


UNUSUAL CASES 


“There is a little story told here, that a 
while before he gave up all active employment 
and quit mixing with his fellows he was behind 
a counter in a grocery store, where he was 
working temporarily; and a little boy who had 
never seen him came in to buy a nickel’s worth 
of peanuts. As the boy walked up to the 
counter, not seeing the man’s face, which was 
turned the other way just at that time, he said, 
‘Mister, give me a nickel’s worth of ... .’ 
Then, suddenly getting a sight of the man’s 
nose, he started for the door, saying, ‘Oh, Good 
God, what a nose! and never stopped to buy 
any peanuts at that store.” [09.] 

Rhinophyma may be markedly deforming. 
Dr. Rees (Fig. 6) shows a most interesting case 
demonstrating the deforming nature of this 
hypertrophy upon the cartilaginous structures 
of the nose. Upon removal of this growth the 


nose assumed its normal shape as the cartilages 
were pushed aside and not destroyed. 

Cinelli’s case [18] is extremely interesting in 
that it describes a seventy-seven year old male 
who had a twenty year history of difficulty in 
breathing due to the obstruction of his airway 
and who finally came to see a doctor because 
of this condition. 

The first actual photograph of this condition 
is an excellent one taken by Duhring [30] in 
1871. The accompanying text read: ‘The body 
of the nose at its greatest circumference meas- 
ures 6.5 inches. When he shakes his head the 
whole nose moves as a pendulous tumor and 
he complains of its weight; beyond this, but 
little inconvenience is experienced . . . con- 
sidering the ageing condition of our patient, it 
was not deemed expedient to resort to any 
operation, he himself preferring to keep the 
nose as it was the few years he might have to 
live.” 

Another excellent article to be found in the 
older literature is by Squire [135] in 1889 and is 
accompanied by a beautiful colored drawing. 

Threatened suicide has been described. Crab- 
tree [27], for one, had such a patient, a woman 
whose rhinophyma produced extreme personal 
embarrassment. 

“Victims of this trouble suffer great humilia- 
tion, unemployment and may even become 
social recluses”’ [109]. 

““Mentophyma” was first described in 1932. 
This, of course, was pure hypertrophy of the 
chin by rhinophymatous changes. Sams [779] 
reported rhinophyma with “‘mentophyma”’ in 
a woman in 1932. Rees [113] has described this 
condition in association with the ear. Perhaps 
this should be called “‘oto- or pinnaphyma.” 

“The weight of the tumor was such that it 
produced stenosis of the nostrils and he had to 
breathe through his mouth, a condition, which 
although uncomfortable at first, finally became 
intolerable.” 

Numerous cases have been recorded in which 
the growth of the nose has to be held aside when 
the patient partook of food or drink [746]. 
(Fig. 7.) 


ETIOLOGY, PATHOGENESIS AND PATHOLOGY 


Rhinophyma is probably the final stage of 
acne rosacea with marked hyperplasia of the 
sebaceous and connective tissue elements. 
Virchow, in 1846, was the first person to link 
rhinophyma with acne rosacea. To this day 
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Fic. 7. Whitham’s case—severe rhinophyma. We con- 
sider this case to be one of the most severe distortions 
shown in the world’s literature. The results of shaving 
were excellent in the hands of Dr. Whitham [153]. 


this is the general opinion of physicians who 
have studied this disease. This hypertrophy 
occurs over a period of years producing lesions 
ranging from the size of a comedo to a large 
bulbous, nodular, discolored and lobulated 
mass. Pitted scars, depressions and large follicu- 
lar openings may be seen. We have observed 
the characteristic sebaceous cystlike odor com- 
ing from this disease and frequently the patient 
also complains of this odor. The end result of 
rhinophyma is a large, deep cherry red nose of 
grotesque appearance. Pressure over the growth 
produces the characteristic coil of a sebum and 
keratin substance. 

Vidal and Leloir have distinguished two 
forms according to the histopathologic findings. 
(1) glandular form (acne hypertrophica) which 
is most often due to the abnormal size and num- 
ber of sebaceous glands, and (2) fibrotelangiec- 
tatic form in which the proliferation of the 
connective tissue is predominant. Between 
these two extremes intermediate varieties can 
be observed. 

The sequel to acne rosacea is accepted as fact 
on the basis of similarity of the pathologic pic- 
tures of the two diseases. Acne rosacea is a sub- 
acute or chronic congestive disease of the nose 


Fic. 8. Chief Wa-Ha-Gun-Ta (American name is 
Captain John Smith) of the Chippewas. Age, 127 years; 
and, at the time the photograph was taken, still active 
and hunting in Glacier National Park [124]. 


and fleshy areas of the face. Following the con- 
gestion, dilatation and proliferation of the su- 
perficial capillaries become apparent. Accom- 
panying the blood vessel engorgement are 
varying degrees of pustulation and subcutane- 
ous and subcuticular hypertrophy. Seelig’s 
comparison of its likeness to a sponge is a par- 
ticularly good one. The process may continue 
until the actual cartilaginous structures of the 
nose may be deformed. Sanvenero-Rosselli 
[120], Ollier, and Joseph [7o], all reported 
cartilages invaded and destroyed by rhino- 
phyma; whereas Rees reports the cartilages 
were simply pushed aside and were normal. 

Rhinophyma usually affects the lower two 
thirds of the nose. The nose, ears, forehead and 
chin may be involved. It must be emphasized 
that the transformation from acne rosacea to 
rhinophyma is one of many years—an ex- 
tremely slow one. (Fig. 8.) 

Numerous interesting theories have been ad- 
vanced as the cause of rhinophyma. Demodex 
folliculorum has been found in numerous cases 
studied by one author. He reported an improve- 
ment in this disease through the use of anti- 
parasitic agents. His conclusions have never 
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been confirmed or denied by any other worker 
in this field |3]. 

Cheadle [17] presents a long discussion on 
acne rosacea in which he states (as many in 
that day believed) that acne rosacea is defi- 
nitely associated with excessive alcohol, gastric 
and uterine disorders and prolonged exposure 
to heat and cold. Although this article does not 
mention rhinophyma by name, there are several 
statements referring to fibrous growth asso- 
ciated with acne rosacea. He further states: 
“The essential fact that is associated in hyper- 
plasia appears to be prolonged engorgement of 
the vessels of the part and increased pressure 
in the capillaries. Sir W. Kenner first drew 
attention to the fact that this engorgement 
increases the interstitial exudation of the lymph 
which becomes organized into fibrous tissue. 
The lymph so effused is either converted into 
fibrous tissue or the connective tissue already 
existing is stimulated by this excessive supply 
of pablum to excessive growth.” 

Lassar suggests this disease is a congenitally 
predisposing one, and appears in the so-called 
“‘wide pored” individual. The substitution of 
cleansing creams for soap and water and also 
focal infections have been suggested by Dins- 
more et al. [25] as contributing to the develop- 
ment of this disease. Von Bruns [146] states that 
acne rosacea and rhinophyma have nothing in 
common. He attributes the nose hypertrophy 
to growth of congenital anlage. Angioneurosis 
was explained by Kaposi as the cause of growth 
of connective tissue, of dilatation of blood 
vessels and of degeneration of sebaceous 
glands. 

Tulipan states that most cases of acne rosacea 
are due to a deficiency of vitamin B complex. 
Vitamin C deficiency has also been listed as a 
possible cause. Being a ‘“‘seborrheic type of indi- 
vidual” was listed by Engman as the cause of 
this disease; thus, he considered rhinophyma as 
a familial disease representing some type of 
hereditary transmission. Mangabeira-Albernaz 
[89] is of the opinion that the disease may be 
caused by chronic sores with accompanying 
local vascular injury. Ohmann-Dumesnil, Hans 
Hebra, Franz Wings, and Wende and Wende 
[152], among many, have elaborate discussions 
of pathology and descriptions of the microscopy 
of rhinophyma. Historically, the disease was 
first designated as rhinophyma by Hebra in 
1845. Pennoyer observed that most of these 
patients come from the “poor class.”” We con- 


sider the “‘poor class” due to rhinophyma—not 
rhinophyma due to the “‘poor class.” 

Wende and Wende in describing a patient 
write, “His habits, excepting his unquenchable 
thirst, are good, his fondness for beer is espe- 
cially well established. It is his custom, during 
the hours of employment, rather to palliate the 
morbid desire for drink than to be confused by 
the uncertainty of taking too much. Productive- 
ness becomes the result of submission. Disposed 
to joy and pleasure, cares disappear, and, dis- 
satisfied with the drugging of the week, he 
consecrates Saturday evening and Sunday, by 
taking a full course, to enjoy relaxation suitable 
to his means and peculiarities. His bibulous 
propensities were contracted early in life, and 
have continued to the present time, yet, in 
defiance to this manner of living, he was always 
industrious and never indolent. The unwisdom 
of these beery indulgences at fixed periods often 
induced intestinal distress and diarrhea, which 
were additional penalties, in his case, for viola- 
tion of nature’s law. Nature is relentless, and 
knows nothing of extenuating circumstances; 
she never forgets and she never forgives.” 

The exact cause other than it is the end 
product of acne rosacea is not known. The 
proportion of acne rosacea occurring in men 
and women is 1:3; whereas, the proportion of 
the occurrence of rhinophyma in men and 
women is reported to be 12:1. The exact reason 
for this paradox has never been answered. 
Numerous predisposing factors have been 
blamed—heredity, chronic alcoholism, gas- 
tronomic excesses, immoderate use of coffee 
and tea, chronic stomach trouble, intestinal 
derangement, certain forms of heart trouble 
and repeated external irritations from culd and 
heat have all been mentioned but no agreement 
is noted. Most authors agree, however, that 
alcohol has nothing to do with the cause and 
development of rhinophyma. Numerous cases 
have been reported in total abstainers. 

Wolfe [154] writes that, “‘ Philadelphia, which 
is known to have a high percentage of 
alcoholics, turned up but one case of rhino- 
phyma.” He suggests that the preference of 
the disease for men in their fifties may be due 
to an excess of androgenic substances. Wolfe 
bases his opinion on experimental research car- 
ried out by Hamilton which shows that intro- 
duction of androgenic hormones generates the 
growth of sebaceous glands in the development 
of acne rosacea. 
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There have been no important advances in 
our knowledge in finding the cause of this dis- 
ease since the original theories advanced in 
1850 by German authors. 


SHAVERS” vs. “‘THE GRAFTERS” 


Of the many diseases treated in medicine 
none can be as rewarding to the physician as 
the satisfactory treatment of rhinophyma. 
There are many methods of treatment advo- 
cated. Basically these are ‘“‘the shavers” and 
“the grafters.”’ 

Electroshaving, chemicals, dermabrasion, ex- 
cision and replacement with a full thickness 
graft, split thickness grafts, injection of fibro- 
lysin, mercury vapor, ultraviolet rays, x-rays, 
liquid nitrogen, liquid oxygen, radium, carbon 
dioxide snow and even ACTH and cortisone 
have all been advocated during the past 
century. 

Although roentgenization may give good 
results in acne rosacea by destroying or inhibit- 
ing the sebaceous and oily characteristics of 
the skin, it is generally agreed it is totally in- 
adequate for a true case of rhinophyma. In 
spite of this, there is an occasional appeal for 
this treatment heard today. Those who advo- 
cate x-ray therapy, of course, are in the small 
minority and display no photographic evidence 
to support their advocation of x-ray treatment. 

Conflicting statements are seen in the litera- 
ture primarily due to satisfactory results ob- 
tained by most methods. Therefore, all other 
methods are rejected by the authors. A text- 
book on this subject as recent as 1956, and 
repeated in a recent article, contains the follow- 
ing: ‘A thorough study of domestic and foreign 
literature discloses many medical surgical 
methods of reconstruction of rhinophyma 
ranging from superstitious rituals to partial ex- 
cision of the nose. For many years we operated 
on patients for their rhinophymatous deformity 
by employing two surgical methods described 
in the literature without acceptable, functional 
or cosmetic results. Some authors advocated 
excision of the rhinophymatous tissue leaving 
the area denuded and expecting the denuded 
surface to epithelialize and produce a satisfac- 
tory skin covering. In our opinion, based on 
experience, this conception of skin regeneration 
is a fallacy.”’ 

We believe, of course, that the preceding is 
not a fact. This same author does not even 
mention planing or electrocautery for the treat- 


Fic. 9. A, rhinophyma invading the entire nose; B, the 
disaster of overtreatment [87]. 


ment of rhinophyma in the portion of the 
book he contributed. He has summed up the 
objections to “‘the shavers” as follows: “‘The 
nose occupies the most prominent location of 
the face, is subject to trauma, cold weather and 
burning of the skin. Correction by means of 
epithelialization and fibrous tissue by split skin 
graft will produce a nose abnormal in color, 
etc.” We challenge these and other advocates 
of grafting to try any of the other methods and 
discover that equally good results will be 
obtained—in fact, better—cosmetically. 

Of all the methods of treatment, only one 
case of a recurrence has been reported regard- 
less of the modality used in the cure of rhino- 
phyma. Edelstein’s case [34] was a recurrence 
following a dermabrasion technic. 

Some authors still advocate split and sliding 
grafts for the correction of rhinophyma. Lewis 
[80] has answered them well: ‘‘It is my opinion; 
however, that in rhinophyma the integument 
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of the nose and that surrounding the lesion is 
considerably degenerated—too much so to 
furnish adequate material for (proper) skin 
flaps.” 

The essence of treatment is simply the ex- 
cision of the hypertrophic sebaceous glands and 
connective tissue by shaving or whittling to a 
nose of normal shape; the method of this exci- 
sion is not important. If the cartilages are 
exposed, irregularities or snarling expressions 
will be produced. When this happens, of course, 
skin grafting has to be done. Only one such 
case has been reported in the entire literature. 

It is our opinion based on the actual photo- 
graphic results printed in the literature that 
cauterization is probably the method of choice 
in accomplishing this sculpturing as bleeding 
is easier to control. As in any method, care must 
be taken not to injure the cartilages. 

Von Bruns has pointed out that grafting 
often leads to the development of retention 
cysts underneath the graft, with a subsequent 
breaking through and ulceration. 

Smith [132] has recently given the historical 
evolution of “‘the grafters.”” We do not agree 
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Fic. 12. A, three days postoperatively; B, three weeks postoperatively. 


with his conclusions, but for students of this 
subject the many details and various technics 
of “the grafters” are given. His article implies 
that many catastrophic results from electro- 
shaving have occurred; actually, only one is 
reported. He vehemently condemns “the shav- 
ers” without ample clarification; stating that, 
“Such treatment may end disastrously and 
entail additional plastic operations for recon- 
struction as well as the added expense and 
misery to the patient.”’ This may be true; how- 
ever, if one errs with the shaving technic, this 
reconstruction is as simple as it would have 
been using ‘‘the grafters””’ technic first. Nothing 
is lost. We were happy to see this same author 
agree that “the shavers” were the most widely 
followed in modern day surgery, which is 
another argument, we think, in favor of ‘‘the 
shavers.” 

The actual technic is simple. It is important 
not to injure the cartilage. One must leave 
enough soft tissue to allow re-epithelialization 
of the nose. This occurs readily and smoothly. 
The most difficult portion of the surgery for the 
novice is finding the exact depth to shave the 
nose. Also, what did the person’s nose actually 
look like before surgery? Having a prerhino- 
phymatous photograph of the patient is of con- 
siderable help. One of our most difficult patients 
was a person whose nose had a marked devia- 
tion from the norm which was hidden by the 
tremendous hypertrophy and was not actually 
noticed until healing had occurred. It made no 
difference whatsoever in the final results (we 


Fic. 13. Six weeks postoperatively. 


had considered doing a rhinoplasty); however, 
the patient is happy with his present nose. 

Skin grafting has many risks, namely, failure, 
necrosis, infection and latent ulceration; it is 
extremely tedious, and most important Is not as 
perfect cosmetically. This last point is especially 
proved if one takes time out to review the end 
results reported in the literature. There is, also, 
more discomfort in grafting as there is pain in a 
donor site as pointed out by Lewis [8o]. 

The most important fact is that the shaving 
method is so much easier, both for the surgeon 
and also for the patient. Why bother with all 
the fuss of grafts, etc., especially when the 
arguments of “‘the grafters” is not borne out 
either by actual experience or fact. They con- 
tend that the epithelialization is not tough 
enough for the elements or that there is no 
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Fic. 14. Six months postoperatively. A, lateral view; B, front view. 


such thing as epithelialization, etc., etc. We 
dare them to try one case with proper super- 
vision and they will stop all this tedious work 
of forming grafts, making molds for proper 
pressure, etc. and obtaining, in general, poorer 
results. “The grafters” all seem to be a little 
shy about showing good profile and full face 
photographs (there are some exceptions). It 
has been our impression that “‘the shavers” 
have not been as guilty of hiding their results. 

Regardless of the method chosen, with the 
exception of partial shaving methods, the use 
of surgery for this condition is sanguineous in 
its results. This is particularly true of the 
““cold”’ technics. We have found, even with 
cautery methods, there is considerable bleeding. 
This can be controlled more readily by placing 
one finger in the nostril and applying counter- 
pressure. We have not had much experience 
with topical adrenalin and other hemostatics. 
In general, the bleeding is of a very short 
duration. 

For most patients local anesthesia is all that 
is required. Most surgeons prefer to perform 
this operation as an office procedure. On the 
other hand, some surgeons require several days’ 


I2 


hospitalization and employ general anesthesia. 
We think this is entirely up to the operator. 

In summary, most surgeons use the shaving 
method of treatment. Each surgeon is very 
vehement as to his particular method being 
superior. ‘‘Whittling” gives better results 
cosmetically whether done ‘‘cold” or “hot” 
when viewed historically. Grafting has perhaps 
only one advantage, namely, it may be more 
resistant to the elements. 


COMPLICATION OF THERAPY 


Although the treatment of rhinophyma is 
basically simple, the degree of skill required is 
clearly shown in one complication reported in 
the literature. This is Maliniak’s famous recon- 
structive case [87,88]. This case was referred to 
him for reconstruction after excessive treat- 
ment. Of course, this is a terrible disaster and 
it is the reason many “‘shavers”’ proceed slowly 
and give multiple treatments. We believe this 
could easily be avoided by using the finger 
intranasally. This would also provide an index 
to the degree of heat being produced. Maliniak 
reconstructed this case with a tube graft with 
excellent results. 
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WOMEN AND RHINOPHYMA 


Bechet [6] is given credit for the first reported 
case of rhinophyma in women. Numerous arti- 
cles prior to 1926 discuss the incidence of this 
disease in women, but this is the first which 
meets our requirement of proved rhinophyma. 
Ginsburg [52]; Rosenburg and Felsher [115]; 
Sams (twenty-one year old woman); Eller [36], 
Lewis [80] and Galtier [48] have added six addi- 
tional cases making a total of eight proved 
cases of this disease in women. 

Most textbooks and articles on this subject 
report a ratio of men to women as 12:1. Using 
only proved cases in accordance with our origi- 
nal requirements, we have reviewed this ratio 
and find it to be 20:1. We think this is probably 
a more accurate figure as it is based on the 
largest possible number of reported cases. 


MALIGNANT DEGENERATION AND RHINOPHYMA 


Dr. Novy’s case [102] of squamous cell car- 
cinoma with an associated basal cell carcinoma 
on the cheek was the first case occurring in 
rhinophymatous tissue to be reported. Eisenk- 
lam [35], Novy and Rees (two cases) and 
Professor Newman of Vienna have all reported 
this phenomenon bringing to a total five cases 
thus far reported. All but one of Rees’s cases 
were squamous cell; one was a basal cell 
carcinoma. 

Two cases of probable rhinophyma are de- 
scribed that are related to lymphomas. One by 
Ayres and Jensen [4] is questionable, both in 
regard to being a true rhinophyma and also as 
to the lymphoma, since the patient was cured 
of both conditions by hormone therapy. To 
our knowledge this cure has never been dupli- 
cated for either disease. The second case is 
described by Calvert and Smith [15] and ap- 
pears to be a true case of both rhinophyma and 
lymphoma. In regard to Ayres’ article, it is 
suggested that rhinophyma may be related to a 
deficiency of male hormones. His reasoning is 
based on the fact that acne rosacea has been 
related by others to hormonal changes in 
menopause. Also, rhinophyma occurs pre- 
dominantly in men past middle age. 

Rees suggests if more pathologic studies were 
conducted, more malignant degeneration would 
be seen. 


CASE REPORT 


E. L., sixty-two years of age, had progressive 
enlargement of his nose and a “rash” of both 


cheeks for five years. History and results of physical 
examination were characteristic of rhinophyma. 
Except for severe pyorrhea, the physical examina- 
tion revealed data essentially within normal limits. 

On July 22, 1958 the patient was subjected to 
electroshaving procedures for the correction of his 
rhinophyma. This was accomplished under local 
Lidocaine blockage of the nose and cheek regions. 
This procedure was carried out in the office in less 
than thirty minutes. Codeine (gr. 14) was the only 
analgesic required during the immediate postopera- 
tive period. The accompanying photographs (Figs. 
9-14) can more accurately describe the results. The 
patient was seen eighteen months later and was 
free of disease and feeling well. 


SUMMARY 


1. A plea is made to encourage patients with 
rhinophyma to get proper treatment. 

2. The history, etiology, malignant degenera- 
tion and management of rhinophyma is 
discussed. 

3. The ratio of 20:1 of men to women is 
probably more accurate than the usually stated 
12:1 ratio. 

4. A case report is presented. 
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Untimely Lymph Node Biopsy 


Hayes MarrtIN, M.p., New York, New York 


Sis PURPOSE of this communication is to call 
the attention of the medical profession in 
general not only to the needlessness but also to 
the possible harmfulness of excisional lymph 
node biopsy as the first or even as an early step 
in the diagnosis of cancer. It is hereby proposed 
that the foregoing procedure be withheld and 
postponed until all other diagnostic measures 
have failed. In brief, excisional or incisional 
lymph node biopsy should be used only as a last 
resort and then preferably by the surgeon who 
accepts the responsibility for treatment himself 
if the diagnosis eventually proves to be cancer. 
It is not intended that the foregoing admonition 
should apply to aspiration biopsy [1], a safe and 
harmless measure which does not unfavorably 
alter the clinical setting for subsequent treat- 
ment and which, when specifically indicated 
and in the hands of an experienced clinician and 
pathologist, has many applications in prob- 
lematic cases. 

It has long been considered requisite to a 
thorough general physical examination to note 
and record the presence of any palpable super- 
ficial lymph nodes, particularly in the cervical, 
axillary, epitrochlear and inguinal regions. Even 
slight palpability is considered by some 
physicians as being suspicious, while definite 
enlargement is rather generally regarded as 
positive evidence of involvement by disease, 
either neoplastic or inflammatory. 

In this connection, doctors of medicine, who 
were graduated thirty to forty years ago and 
served internships in teaching hospitals, can 
probably recall that it was then rather generally 
considered a commendable sign of diagnostic 
acumen in a problematic case to excise promptly 
(or to refer the patient for such an excision) 
of such enlarged lymph nodes (commonly re- 
ferred to as “glands’’) for histologic examination. 
It is particularly relevant to the present dis- 
cussion that, during this period, once the node 
had been excised and the stitches removed, all 


positive action and practical interest ceased in 
the majority of cases, actually not by design or 
oversight but rather as the inevitable con- 
sequence of several unrelated human factors. To 
begin with, it could be a week or ten days before 
a routine histologic report was returned and 
specifically noted on the clinical record. By that 
time, the patient had usually been discharged, 
and interest in the case had tended to cool, or 
possibly a diagnosis had already been estab- 
lished by other means. Secondly, since the 
“lump,” often the chief complaint, had been 
eliminated, it would be natural that the patient 
conclude that the minor surgical procedure was 
curative in purpose and apparently had been 
successful and that no further follow-up or 
treatment was required. A histologic report of 
“hyperplasia” or of any specific inflammatory 
disease was not often of great diagnostic value. 
On the other hand if, as in most cases, the report 
was metastatic cancer, the only clinical diag- 
nosis which could be recorded on the hospital 
chart was, for example, squamous carcinoma or 
adenocarcinoma of the neck, groin or axilla. 
These are obviously incomplete and inadequate 
diagnoses. 

In some instances in which a cancerous node 
had been removed from the neck, any remaining 
doubt as to the need for further investigation 
was resolved by classifying the growth as 
branchiogenic carcinoma. The unsoundness of 
such a conclusion, except by long term (five 
years) exclusion of any other alternative (i.e., 
cryptic primary), has been established clearly 
by recent clinical investigations [3-5]. In any 
event, since in those days cancer arising in the 
body was widely believed to be almost always 
incurable and therefore ultimately fatal, there 
seemed to be little reason or benefit for the 
clinician to stress the importance of further 
follow-up or treatment. I, who served a period 
of four years as intern and surgical resident in 
two large metropolitan hospitals in New York, 
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clearly remember the aforementioned attitudes 
on the part of members of the attending staff in 
general and naturally on the part of those of 
the house staff. 

During the last thirty years, there have been 
many changes in both the physician’s and the 
layman’s attitude toward cancer. Diagnostic 
and therapeutic methods have been extended 
and improved so that a diagnosis of cancer no 
longer carries with it a hopeless prognosis. 
Nevertheless, the arbitrary and unthinking 
practice of prompt lymph node biopsy as the 
first and sometimes the only positive action 
still persists. 

Those who treat cancer of the head and neck 
must perforce often accept, uncomplainingly, 
cases of cancer in which an enlarged cervical 
node has been excised (or incised), thereby 
rendering more difficult or sometimes even 
impossible any subsequent clean surgical 
excision that is, a radical neck dissection [2,5]. 
The pity is that in most of such patients, 
the primary lesion is either plainly obvious 
or at least capable of being found without too 
much difficulty in the oral cavity, hypo- 
pharynx, larynx, nasal cavity, paranasal sinuses, 
thyroid or even in the skin of the scalp. The 
height of folly and futility is exemplified by 
the occasional case of a patient in whom, after 
a positive biopsy of an obvious cancer of the 
mouth or pharynx, the referring surgeon has 
also performed an incisional biopsy of an 
associated cervical mass in order “‘to make the 
diagnosis complete” before referral. What 
better example could there be of useless 
surgery? 

Cancer is obviously not curable unless the 
primary lesion can be located and adequately 
treated. A diagnosis of metastatic cancer any- 
where in the body is little more than bad news 
until the primary lesion is located. Such bad 
news, unless it ultimately serves to expedite a 
full diagnosis and proper treatment, does little 
except lengthen the period during which the 
patient must live under a sentence of death. 

Although on first thought it may seem rea- 
sonable that an excisional lymph node biopsy 
and a diagnosis of metastatic cancer would 
expedite the discovery of a cryptic primary, 


the reverse is often the case by reason of the 
several human factors previously mentioned. 
Therefore, unless a surgeon feels competent 
and is willing to treat a primary cancer in the 
head and neck, he should never excise or incise 
a cervical node for biopsy. If he feels incapable 
of treating or would be unwilling to treat the 
primary cancer if it were later found somewhere 
in the head and neck (or elsewhere), and would 
therefore refer the case to another surgeon or 
to a clinic for cancer if the histologic report of a 
lymph node biopsy were cancer, then in all 
conscience and common sense he should refer 
the case first and without lymph node biopsy. 
If he is tempted to establish the diagnosis of a 
benign disease by lymph node biopsy, he might 
well give thought to the fact that experience 
has shown that asymmetrical enlargement of one 
or more cervical lymph nodes in the adult is 
almost always cancerous and is usually due to 
metastasis from a cryptic primary lesion most 
frequently in the upper respiratory or alimentary 
tracts and less often below the clavicle. 


SUMMARY 


An enlarged lymph node should never be 
excised as the first or even an early step in 
diagnosis. An extended search for a primary 
lesion and, if facilities are available, an aspira- 
tion biopsy should always precede any con- 
sideration of open biopsy. If, as a last resort, 
a cervical node must eventually be removed for 
diagnosis, the operation should be performed 
by a surgeon who is able and willing to treat 
the primary cancer if it is later found some- 
where in the head and neck. 
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Pulmonary Embolism 


A CLINICAL AND PATHOLOGIC STUDY WITH EMPHASIS ON THE EFFECT 
OF PROPHYLACTIC THERAPY WITH ANTICOAGULANTS 


RosBert E. HERMANN, M.D., JOHN H. Davis, M.D. AND WILLIAM D. Ho pen, M.p., 


Cleveland, Ohio 


rom the Department of Surgery, Western Reserve University 
School of Medicine and University Hospitals of Cleveland, 
leveland, Obio. 


ULMONARY embolism continues to be a 
complication that presents many 
controversial and unclarified aspects. Although 
it was initially recognized as a medical com- 
plication in the late nineteenth century, the 
majority of reports in the first decades of this 
century related it primarily to surgical condi- 
tions and the postoperative state [6]. The 
dramatic and often fatal occurrence of this 
complication during surgical convalescence has 
given considerable impetus to studies of its 
prevention and control. In the past fifteen to 
twenty years, however, there has again oc- 
curred an awareness of its high incidence and 
\ssociation with various medical diseases. 


Many aspects of the problem of venous : 
thrombosis and subsequent embolization con- ° 


tinue to be controversial. An especially moot 
point at the present time is the efficacy of anti- 
coagulants, such as the coumarins, and the role 
venous ligation may play in the prevention 
of further emboli. G. deTakats has stated, 
“The surgeon’s anticoagulant is heparin . 

ve have completely abandoned the use of 
coumarins [7].’”” Anlyan and Hart commented, 
‘We have been disappointed with the use of 
‘oumarin drugs and vein ligations in the pre- 
ention of further embolism” [3]. Since the 
najority of our patients have been treated 
vith anticoagulants, with Dicumarol® as the 
rincipal one, this controversy was the stimulus 
or the study presented herein. 


STUDY GROUP 


The records of all patients with pulmonary 
mbolism in the University Hospitals of Cleve- 


land during the fifteen year period from 1943 
through 1957 were studied. Included were all 
patients from medical and surgical services for 
adults (twelve years of age and older), including 
obstetrics and gynecology; also included were 
all patients diagnosed clinically and at post- 
mortem examination. A total number of 517 
patients was found of which 212 died, a mortal- 
ity of 41 per cent. In this group, 159 autopsies 
were performed or 75 per cent. 

Incidence. During the fifteen year period, 
the total number of adults admitted to the 
University Hospitals was 287,370. Thus, pul- 
monary embolism was included among the 
discharge diagnoses in .18 per cent of all 
admissions. (Table 1.) During this period, 
62,506 admissions were in the medical services, 
while 224,864 admissions were in the surgical 
services, including general surgery, orthopedics, 
neurosurgery, ophthalmology, otolaryngology, 
cardiac surgery, urology, obstetrics and gyne- 
cology. The medical services had 305 cases of 
pulmonary embolism, an incidence of .49 per 
cent of all admissions. The surgical services had 


TABLE I 
INCIDENCE OF PULMONARY EMBOLISM IN UNIVERSITY 
HOSPITALS FROM 1943 TO 1957 


Hospital Admissions 
No. of 


Pulmonary 


Emboli 


Per cent 


No. of Incidence 


Type Patients 


Medical 62,506 
Surgical 224,864 


287,370 
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212 cases, an incidence of .094 per cent of 
admissions. 

Age of Patients. The age range of the pa- 
tients is depicted in Figure 1A. Mortality per 
age group is shown in Figures 1A and 1B. It 
should be noted that the mortality rate in- 
creased for each succeeding age group beyond 
age twenty. The youngest patient in this series 
was a sixteen year old white boy with severe 
rheumatic heart disease. 


SOURCES OF THE EMBOLI 


In the group of 159 patients studied at the 
time of autopsy, 158 separate thromboses in 
127 patients were found which could have been 
the sources of the emboli. In thirty-two of the 
patients or 20 per cent, no source for the 
embolus was found. Twenty-four patients or 
15 per cent, had multiple thrombotic sources, 
any one of which could have been the site of 
origin of the embolus. 

Figure 2 shows the distribution of the sources 
found. It is noted that thrombi in the heart 
(two-thirds were in the auricle) were the most 
demonstrable source. The veins of the leg, 
thigh, pelvis and the inferior vena cava to- 
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gether accounted for roughly 60 per cent of the 
sources. The source of the embolus is ob- 
viously of great importance when venous liga- 
tion is being considered. 

Some controversy has arisen recently as to 
the source of emboli. The earlier literature 
stated that 60 to go per cent of emboli arise 
from veins of the leg, especially the deep calf 
veins [5,13]. In 1951, McLachlin and Paterson 
reported a series of dissections of the leg and 
pelvic veins in 100 autopsies [17]. Nineteen of 
the patients had had pulmonary embolism and 
thirty-two had evidence of venous thrombosis 
which was frequently multiple. In this series of 
dissections, 73 per cent of the thrombi were in 
the thigh and pelvic veins. More recently, 
Fowler and Bollinger have reported ninety- 
seven patients with pulmonary embolism who 
were examined post mortem; 39 per cent of 
the emboli arose from the heart, 26 per cent in 
the pelvis, 20 per cent in the thigh and leg, and 
in 13 per cent no source was found [8]. Our 
figures tend to support these latter reports. 


LOCATION OF FIRST SYMPTOMS 


We have found, as have others, that the 
majority of patients who develop pulmonary 
embolism have no antecedent signs or symp- 
toms prior to the entrance of the embolus 
itself which may produce pleuritic pain, cough, 
hemoptysis, dyspnea, cyanosis, nausea, vomit- 
ing, apprehension, fall in blood pressure o1 
sudden death. In this study 356 patients or 
70 per cent had these pulmonary symptoms a: 
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the initial manifestation of the thromboembolic 
srocess. Only 110 patients or 20 per cent had 
local symptoms or signs of peripheral venous 
thrombosis prior to embolism. Fifty-one pa- 
tients had no peripheral or pulmonary symp- 
coms related to thromboembolism. They were 
in severe heart failure terminating in death; 
emboli were found at postmortem examination. 
This is only 10 per cent of the total number of 
patients, but is one third of all the cases proved 
at postmortem examination. When clinical 
diagnosis alone is employed, a significant num- 
ber of “hidden” pulmonary emboli in patients 
with an advanced cardiac condition are missed 
entirely. This emphasizes the great need for 
more accurate clinical or laboratory examina- 
tion in these patients. These figures are in 
accord with those of others who have also 
reported a preponderance of patients having 
pulmonary embolism without premonitory 
signs of venous thrombosis. The results of a 
survey conducted at the Mayo Clinic indicate 
this is the case in 75 per cent of their patients 
[4]. The University of Pennsylvania Hospital 
reported the same percentage for their pa- 
tients [15]. 


ROLE OF ASSOCIATED DISEASE 


When the states and conditions of disease 
associated with pulmonary embolism are 
studied, much information concerning the in- 
cidence, etiology and prognosis can be ascer- 
tained. (Fig. 3A.) We have been impressed in 
this study with the close association of pulmo- 
nary embolism with heart disease, especially 
cardiac decompensation from any cause. Three 
hundred thirty-five of the patients in this series 
or 65 per cent had diagnosed heart disease; 201 
of these patients were in clinical heart failure. 
Patients with heart disease accounted for 
81 per cent of the deaths in the series. The 
mortality rate for patients with heart disease 
in the form of failure was 65 per cent, one and 
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a half times the mortality for all patients with 
pulmonary embolism. (Fig. 3B.) Most of these 
patients had the onset of their symptoms during 
a period of hospitalization for therapy for 
heart failure. They were, for the most part, 
confined to bed and given diuretics. These ac- 
centuated at least two of the predisposing fac- 
tors for thrombosis; these being stasis or slowing 
in the rate of venous blood flow, and changing 
the physical composition of the blood. It is 
likely that a prolongation of the life span of 
patients with a severe cardiac condition ac- 
counts in part for the increased number of pa- 
tients with pulmonary embolism encountered 
yearly. 

The second largest group with pulmonary 
embolism consisted of 160 patients with in- 
flammatory conditions, or 31 per cent of the 
entire group. Included are all patients with 
infection, active rheumatic fever, collagen dis- 
ease, thromboangitis obliterans and others. 
Seventy-eight deaths occurred in this group 
to give a mortality of 47 per cent. This is ap- 
proximately equal to the mortality rates for the 
patients with heart disease and with malignant 
neoplasia. (Fig. 3B.) The patients in this group 
had restricted physical activity in most in- 
stances. Inflammation is known to increase the 
coagulability of blood [18] and to damage the 
venous endothelium in infected tissues. Thus, 
factors predisposing to thrombosis were again 
present. 

One hundred fifty-six patients in this series 
were in the postoperative state. Fourteen other 
patients had had recent minor procedures such 
as cystoscopy, closed reduction of a fracture 
with the application of a cast, femoral cathe- 
terization, roentgenotherapy or immobilization 
in traction. This group comprised only thirty 
per cent of the entire series. The mortality was 
27 per cent. Early ambulation was practiced, 
when possible, by all patients in this group. 
These patients had varied factors predisposing 
to venous thrombosis such as increased coagula- 
bility of blood from dehydration and other 
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physicochemical effects of operation and anes- 
thesia [78]. Restricted physical activity was 
imposed on the day of operation, and in spite 
of emphasis on ambulation practiced to some 
extent for a few days postoperatively. 

The time from the surgical procedure to the 
first manifestation of thromboembolism was 
found to vary considerably. Most episodes oc- 
curred within the first ten days after the proce- 
dure was performed, with the highest incidence 
between the fifth and ninth days. (Fig. 4.) 

Much has been written about the incidence 
of pulmonary embolism postoperatively. We 
have found the incidence to be low in this hos- 
pital. During the fifteen year period studied, 
181,197 operative procedures, excluding de- 
liveries, were performed in the University 
Hospitals of Cleveland. One hundred seventy 
cases of pulmonary embolism constitute a 
postoperative incidence of .094 per cent. Forty- 
two patients died postoperatively and five died 
after undergoing minor procedures, yielding a 
total mortality of .026 per cent. This is almost 
identical to the figure given by Fowler and 
Bollinger of .027 per cent [8], and compares 
favorably with a world-wide incidence of fatal 
postoperative pulmonary embolism of .08 per 
cent reported for the same period by DeBakey 
[6]. An incidence of .20 per cent has been re- 
ported by Barker et al. for an earlier period [4]. 
The incidence of pulmonary embolism, and 
especially fatal embolism postoperatively, has 
not changed greatly in the past thirty to fifty 
years according to these surveys. We have 
found the mortality from pulmonary embo- 
lism to be 5.7 per cent of the entire opera- 
tive mortality for this hospital. This is in accord 
with the 5 to 6 per cent generally,reported [z]. 

Patients with malignant neoplastic. lesions 
are a group which is frequently discussed. 
Fifty-one patients, 10 per cent of this series, 
had cancer. The mortality for these patients 
was 49 per cent. Twenty-five of the patients 


died. Cancer in most of the patients in this 


’ group was disseminated; small localized lesions 


were present in only a few. Many of the patients 
were required to reduce their activity, many 
were cachectic or dehydrated and some were 
preterminal. The average number of patients 
admitted to this hospital yearly who are diag- 
nosed as having cancer equals 3 to 4 per cent 
of all patients admitted. In this study the per- 
centage of patients with cancer was about 
10 per cent. However, when these patients 
with malignant lesions were separated from 
those with heart disease, or inflammation, or 
from those in the postoperative state, only six 
patients remained. This is an incidence of 
about 1 per cent of the 517 patients with 
embolism. Therefore, we believe as do others [2] 
that the association of neoplasia with thrombo- 
embolic phenomena has been overemphasized. 
The association is more probably on the basis 
of dehydration, gross tissue necrosis, cachexia 
and limited physical activity. There were, in- 
cidentally, only two patients in the entire series 
with carcinoma of the pancreas. 

Finally, there are other smaller groups of 
patients which deserve attention. These are 
again found to be patients who have been re- 
quired to restrict their physical activity 
sharply if not confined to complete bed rest. 
Thirty-one patients had recent cerebrovascular 
accidents and eighteen died, a mortality of 
58 per cent. In addition to the cerebral lesion 
most had heart disease, often with heart failure. 
Twenty-eight patients were diabetic. Some pa- 
tients were in chronic renal failure and were 
uremic. A few patients had advanced arthritis. 
Many in the study had chronic pulmonary 
diseases of varying severity such as asthma and 
emphysema, bronchiectasis, silicosis, silico- 
tuberculosis, and others. In some of the patients 
these diseases contributed to increased pulmo- 
nary stasis and pressure and failure of the right 
side of the heart. Four patients had secondary 
polycythemia. In one a sickle cell trait was 
found. These five patients demonstrated the 
only instances of thrombogenic blood dys- 
crasias in the group. 


MORTALITY AND CAUSE OF DEATH 


The mortality in the entire series was 41 per 
cent. (Fig. 3B.) Analysis of the 159 autopsy 
reports revealed that sixty patients, or 38 per 
cent of the group, clearly died as a direct result 
of a large embolus. Fifty-four. patients died 
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TABLE 11 
CAUSE OF DEATH ASSOCIATED WITH INCIDENTAL 
PULMONARY EMBOLISM 


Cause | Patients 


Myocardial infarction 

Overwhelming infection 

Perforation and hemorrhage of duodenal ulcer 
Ruptured cerebral aneurysm. 
Massive cerebrovascular accident........... 
Aspiration pneumonia 

Anaphylactic reaction to penicillin. 

Renal failure and uremia. 

Iliac artery thrombosis and gangrene 
Massive upper gastrointestinal hemorrhage. 


within one hour. The other six patients died 
from two to eight hours after the embolism had 
occurred. In thirty-three patients this was the 
first embolus. 

An additional eighty-one patients, 51 per 
cent of those autopsied, died of cardiorespira- 
tory failure and multiple small pulmonary em- 
boli. In these patients the emboli accentuated 
the cardiac failure and hastened the demise. 
Thus, 89 per cent of the deaths were the imme- 
diate or the delayed result of the emboli. In 
eighteen patients or 11 per cent, the pulmonary 
emboli were clearly incidental to the principal 
cause of death. (Table 11.) 

In determining the total mortality from pul- 
monary embolism alone, based on the autopsied 
patients, we have applied this figure of 89 per 
cent to the entire group of 212 deaths. This 
would amount to 189 deaths in the total series. 
The over-all incidence of fatality from pulmo- 
nary embolism in the 287,370 patients would 
then be .066 per cent. This compares with the 
figures of .073 per cent found by Ochsner [14], 
and the figure of .054 per cent found by Fowler 
and Bollinger [8]. 

When the data are analyzed solely for the 
time interval between the onset of symptoms 
to death it is seen that one half of the entire 
group died within twenty-four hours of the 
onset of symptoms. (Fig. 5.) From a considera- 
tion of these time relationships and those figures 
just given for the cause of death, it is seen that 
the therapeutic possibilities for successful pul- 
monary embolectomy are limited. The most 
suitable patients would be those dying from a 


— 
HOURS 
2-6 HOURS 


<! HOUR 


TIME IN DAYS 


Fic. 5. Time period: onset of embolism until death. 


large embolus alone, without associated heart 
disease but who would not die within the first 
hour after the onset of symptoms. This elimi- 
nates all but six patients in this series. One 
should exclude the patients with advanced 
and long-existing cardiopulmonary diseases as 
unlikely to benefit. A recently published case 
report has emphasized the potential value of 
this procedure in a small and highly selected 
group of patients [76]. 


MECHANISM OF DEATH 


The mechanism of death in patients who die 
suddenly from pulmonary embolism is still 
controversial. Much experimental work has 
been carried out to define more clearly whether 
death is solely a result of mechanical obstruc- 
tion of a large portion of the pulmonary arterial 
system or whether other mechanisms play a 
role. When the pulmonary arteries are sud- 
denly blocked by emboli, acute cor pulmonale 
or strain of the right side of the heart ensues. 
Experimental studies of dogs have shown that 
if this blockage is greater than 70 per cent in a 
previously healthy cardiorespiratory system, 
the dog will die [9]. Obviously, in a diseased 
cardiorespiratory system, less than 70 per cent 
obstruction of the pulmonary arterial system 
will be fatal. In patients with borderline heart 
failure, previous chronic cor pulmonale or 
severely limited cardiorespiratory reserve, it is 
conceivable that small decreases in available 
pulmonary arterial circulation, occurring sud- 
denly, may be fatal. 

Because of the rapidity of death and the 
frequent postmortem findings of small multiple 
emboli, many attempts have been carried out 
in experiments with animals to demonstrate 
the existence of vasospastic reflexes, such as 
pulmopulmonary, pulmovagal or pulmocoro- 
nary reflexes. A recent report summarizes much 
of the work.that has been carried out [10]. The 
evidence available to date following this experi- 
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mental work indicates that no such reflex 
mechanisms exist. 


EFFECTS OF PROPHYLACTIC THERAPY AGAINST 
FURTHER EMBOLISM 


This analysis attempts to answer the follow- 
ing question: having had one pulmonary 
embolus did prophylactic therapy with anti- 
coagulants, especially Dicumarol, prevent fur- 
ther embolism or death if embolism occurred? 
Most studies of anticoagulant therapy have 
been concerned with the entire problem of 
thromboembolism. However, many instances 
of venous thrombosis occur which probably 
never become embolic. Therefore, we chose to 
study only the group of patients who had had a 
pulmonary embolus, rather than the entire 
group. It is known definitely that the potential 
for subsequent emboli exists in these patients. 

The comparison group of patients not 
treated with anticoagulants or by ligation of 
veins included the following four groups: (1) 
Those patients, observed during 1943 to 1946, 
before anticoagulants were in general use 
in these hospitals for thromboembolic compli- 
cations; (2) those patients, in every year, not 
given anticoagulant therapy because of the 
presence of some contraindication to anti- 
coagulants such as gastrointestinal bleeding, 
cerebrovascular accident with suspected hemor- 
rhage, and others; (3) those patients in whom 
the diagnosis of pulmonary embolism was not 
made until four to five days after its occurrence, 
at which time the patient had improved so 
satisfactorily without such therapy that it was 
not started; (4) those patients who received 
,anticoagulants for less than forty-eight hours, 
after which time administration thereof was 
discontinued, who subsequently had a recurring 
embolus. 

In this evaluation of the effects of prophylac- 
tic therapy we have used only those patients 
in whom pulmonary embolism was diagnosed 
clinically and confirmed at postmortem exami- 
nation and in whom the choice existed for 
treatment with anticoagulants and/or ligation 
of veins. We have thus excluded twenty-eight 
patients who died but were not examined post- 
mortem since the cause of their death could not 
be determined accurately. We have excluded 
seventy-five patients who died within forty- 
eight hours following embolism occurring for 
the first time, since it is unlikely that therapy 
could affect their course. We have also excluded 


fifty-one patients, who died in congestive fail- 
ure, in whom pulmonary embolism was not 
suspected clinically. Finally, we have excluded 
the eighteen patients whose deaths were not 
related to their pulmonary embolism. 

There were 356 patients suitable for inclusion 
in this analysis with a total of 385 embolic 
episodes. Fifty-one patients were examined 
post mortem. (Figure 6 summarizes the results.) 

It should be noted that the number of pa- 
tients in the group treated with anticoagulants 
and/or ligation of veins was about two and 
six-tenths times the number in the group 
treated solely by bed rest, elastic bandages 
and other nonspecific means. In spite of this dis- 
crepancy, there were 107 patients in the latter 
group, a sufficient number to make a compari- 
son valid. There were fewer recurrent emboli in 
patients in the treated group as well as a mor- 
tality differential of 35.5 per cent to 4.7 per 
cent, a sevenfold difference. 

In order to study more accurately the effect 
of this therapy when heart disease was present, 
the cases were separated into two categories; 
those patients with and those without heart 
disease. Figure 6 depicts these results. In both 
groups there were again patients in whom 
emboli recurred and a few deaths, even with 
the use of anticoagulants and ligation of veins. 
However, in the group of patients without heart 
disease the protective effects of anticoagulants 
were especially apparent. One death occurred 
in 123 patients, or .8 per cent. Comparison of 
this mortality to the 18.5 per cent for the 
untreated group indicates a difference of 
twenty-three times. Incidentally, we found only 
two patients, treated satisfactorily with anti- 
coagulants, who had a second massive embolus 
with death occurring within twenty-four hours. 
One was receiving Dicumarol and the other 
Tromexan All other deaths of patients who 
were receiving anticoagulants were the result 
of multiple emboli. Thus, these methods of 
therapy are not infallible. However, we believe 
that the benefit of their use is striking. 

Ligation of veins has not been analyzed 
separately for the following two reasons: (1) 
We have never been impressed with their 
efficacy, so that usage has been slight (only 
seventeen of the 517 patients in this series). 
(2) Except for five instances, ligation has been 
performed in conjunction with administration 
of anticoagulants. Ligation of veins has been 
performed on the bilateral superficial femoral 
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veins in thirteen patients, on the great saphe- 
nous veins at the saphenofemoral bulb in two 
and on the inferior vena cava in two patients. 
In this small group there were four instances of 
repeated embolism, one of which resulted in 
death. The main problem of venous ligation is 
selecting the site for ligature. It is likely that 
if one can ligate above the thrombus, further 
embolism will be prevented. As observed in this 
study the proper site is not easily found. Only 
one fourth of all patients with pulmonary 
embolism had antecedent local symptoms or 
signs and a significant number of emboli arose 
from sources not amenable to peripheral venous 
ligation. Finally, we believe the results of 
careful anticoagulant therapy are good and 
have utilized it in the great majority of patients. 

We have had few complications from the use 
of anticoagulants. One patient died of unrecog- 
nized massive gastrointestinal hemorrhage. 
Two patients who had been receiving anti- 
coagulants died of infection resulting from 
perforation of duodenal ulcers. Associated 
bleeding in these two patients, however, did 
not appear to be the cause of death. Two pa- 
tients had minor epitaxes which stopped when 
the blood prothrombin content was allowed 


to rise. One patient developed a large hema- 
toma in a bruised area of the arm. This required 
drainage. Some patients developed microscopic 
hematuria. 

In the group with vein ligations one patient 
had moderate edema of the ankles after super- 
ficial femoral ligations. One patient had moder- 
ate edema in the lower portion of the leg, with 
a stasis ulcer that required grafting twice in 
the year following ligation of the inferior vena 
cava. The other patient in whom the inferior 
vena cava was ligated had mild edema of the 
ankles only. 


COMMENTS AND CONCLUSIONS 


This study reveals that pulmonary embolism 
is a more frequent complication of medical con- 
ditions than of surgical ones. Nevertheless, 
because it does occur in patients who have 
undergone surgery, it is necessary for surgeons 
to have a basic knowledge of the predisposing 
factors, role of associated diseases, mechanisms 
of death, and effects of therapy. The decisions, 
concerning the proper time to employ venous 
ligation and at what site or when to attempt a 
pulmonary embolectomy, are difficult and must 
be made separately for each individual patient. 
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The most important factor predisposing to 
venous thrombosis is, we believe, interference 
with venous return to the heart with resultant 
venous stasis. Especially insidious is the relative 
peripheral-venous stasis brought about during 
hospitalization for such conditions as heart 
disease, especially with heart failure, inflam- 
matory conditions, surgical procedures, neo- 
plasia with metastases and complications, cere- 
brovascular accidents and uremia. That so 
many of these patients experience their first 
thromboembolic episode during a period of 
hospitalization attests to the fact that even 
such simple therapy as bed rest is not without 
its hazards. 

The second most important predisposing 
factor is an increase in the coagulability of 
blood. Some of the factors which cause this are 
as follows: an increase in platelets after trauma, 
operation or inflammation; an increase in 
thromboplastic factors after injury to tissue, 
and an increase in coagulability from bacterial 


toxins [18]. To these must be added the sudden. 


increase in concentration of blood constituents 
effected by a diuresis or by dehydration. The 
increased coagulability in some blood dyscrasias 
is not common enough to assume a large role. 
Finally, the element of endothelial damage 
plays a role, especially in inflammatory condi- 
tions and in the postoperative state. 

Recognition and prevention, when possible, 
of these predisposing factors plus an alert 
awareness for early evidence of venous throm- 
bosis must be emphasized repeatedly. The lack 
of a reliable diagnostic test makes one rely 
heavily on clinical suspicion. The use of anti- 
coagulants should be encouraged in these 
situations. 

On our surgical services, the program to com- 
bat thromboembolism is as follows: early 
ambulation and activity; close attention to 
position on the operating table and in bed 
afterwards; the avoidance of binding straps, of 
pillows under the knees and of tight garments 
around the thighs or legs; instruction to pa- 
tients and nurses about active and passive leg 
exercises while in bed; and caution about 
sitting for long periods with the legs flexed. We 
have used elastic leg wrappings frequently, 
when indicated by obesity, peripheral venous 
stasis, cardiac failure, position on the operating 
table and length of operative procedure and 
anesthetic time. We have, in general, limited 
the prophylactic use of anticoagulant therapy 


to those patients with past histories of em- 
bolism or venous thrombosis. Administration 
of a dosage of heparin is initiated in these in- 
stances twenty-four to thirty-six hours follow- 
ing the operation. Venous ligations have not 
‘been employed on a prophylactic basis. Our 
primary efforts have been directed toward cor- 
recting venous stasis, which we believe is one 
of the more important factors in the pathogene- 
sis of venous thrombosis. Recently others have 
reported preliminary efforts toward decreasing 
stasis in the legs during operation [12,17]. We 
have not as yet employed these methods. 

The basic treatment of thromboembolic dis- 
ease in these hospitals, during the fifteen year 
period studied, has been essentially as follows: 
bed rest with elevation of the lower extremities 
is instituted, the patient is cautioned about 
sudden “straining” efforts, laxatives are given 
as indicated, the legs are wrapped with elastic 
bandages if pain and tenderness are not too 
great and a heat cradle over the lower extremi- 
ties to provide mild warmth is employed. In 
addition, anticoagulants are administered. 

The use of anticoagulants has been some- 
what variable. There is no standard routine and 
there is no “team” which sees all patients. 
Nevertheless, because of the dominant opinions 
of a few members of the staff most patients have 
received the following therapy. An immediate 
determination of prothrombin time is per- 
formed and 50 mg. of heparin are given intra- 
venously and repeated every four hours. Di- 
cumarol, 300 mg., is given orally. On the follow- 
ing day, 150 to 200 mg. are given, depending on 
the prothrombin content of the blood. Deter- 
mination of the prothrombin level is repeated 
daily and it is maintained in the range of 10 to 
30 per cent of normal by appropriate doses of 
Dicumarol. Heparin is discontinued after suita- 
ble prothrombin levels are achieved, usually 
after forty-eight hours. Bed rest is continued 
for about a week or until all symptoms in the 
leg are relieved. After two days, cautious active 
and passive exercises in bed are encouraged. 
After one week, the patient is allowed to 
slowly ambulate. Dicumarol is continued 
ideally for three weeks or until full activity is 
resumed. 

Venous ligation is reserved for the following 
patients: (1) Those who continue to have 
emboli during good anticoagulant control; (2) 
those who have some contraindication to the 
use of anticoagulants; or (3) those who have 
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Pulmonary Embolism 


septic pelvic thrombophlebitis with repeated 
embolization. We believe there must be some 
indication as to the site of thrombosis so that 

: intelligent selection of the site of ligation 

iy be made. To dogmatically place all liga- 

ires at one site only, will not prevent further 
nbolism. This point, though simple, is fre- 
iently overlooked in discussions of this sub- 
ct. Suitable sites, we believe, are the super- 
ial femoral veins when the veins in the calf, 
ily, are involved and no thrombus is found 
the site of exploration, or the inferior vena 
cava when veins in the thigh or pelvis are in- 
ved or when there is a thrombus in the 
<plored superficial femoral vein. We do not 
advocate “‘sucking back” a loose clot in the 
‘emoral system found proximal to the venot- 
my, nor do we advocate ligation of the com- 
ion femoral vein because of the deep venous 
insufficiency so often created. 

The specific therapy of the pulmonary 
embolus, when it is diagnosed, is unsatisfac- 
tory, as revealed by the over-all mortality rate 
of 41 per cent found in this series of 517 patients. 
It is often the therapy of acute cor pulmonale. 
When the symptoms are those of severe dysp- 
nea, cyanosis, fall in blood pressure or coma, 
oxygen is immediately given. If administration 
of anticoagulants has not previously been ini- 
tiated, 50 mg. of heparin is given intravenously. 
in addition, many patients are given atropine 
intravenously in doses of .6 to 1 mg. and 
papaverine hydrochloride intravenously in 
doses of 30 mg. in spite of the lack of experi- 
mental evidence favoring the use of such agents. 

In patients who have had one pulmonary 
embolus we have found the results of prophy- 
lactic anticoagulant therapy to be strikingly 
beneficial. Anticoagulants reduced the inci- 
dence of subsequent embolism from 60 per cent 
in the control group to 20 per cent in the treated 
group. Of more importance, they reduced the 
mortality from further embolism from 35.5 to 
4.7 per cent. This reduction was even greater 
in those patients who had no significant cardiac 
lisease. The mortality fell from 18.5 to .8 per 
ent. This reduction was essentially the result 
' the use of anticoagulants; ligation of veins 

as employed in only seventeen of the 278 pa- 
ients treated and only five of these were not 
riven anticoagulants. 

More than one half of the patients who die 

om pulmonary embolism die from the effects 

multiple small emboli in conjunction with 


existing cardiopulmonary diseases. Of those 
who die from a large or massive embolus alone, 
the great majority die within one hour; fifty- 
four of sixty patients in this series died within 
this period. These facts limit the successful 
application of pulmonary embolectomy, al- 
though in carefully selected patients it may be 
lifesaving. 


SUMMARY 


This study includes 517 patients with pulmo- 
nary embolism seen during a fifteen year period 
from 1943 through 1957. The incidence of pul- 
monary embolism during this period was .18 
per cent of all patients admitted. The incidence 
was .49 per cent of the patients with medical 
disorders and only .o94 per cent of the patients 
who were treated surgically. The primary 
medical condition associated with pulmonary 
embolism is heart disease. Sixty-five per cent of 
the patients in this series had significant heart 
disease. Eighty-one per cent of the deaths were 
of patients with heart disease. Postoperative 
patients and those with inflammatory condi- 
tions each accounted for about 30 per cent 
of the series. Many patients had combined 
diagnoses of a cardiac inflammatory condition 
or neoplastic disease and pulmonary embolism. 

The age of the patients, sources of the em- 
boli, location of first symptoms, the role of 
associated diseases, and the causes and mecha- 
nisms of death are discussed. 

The results of prophylactic therapy with 
anticoagulants, utilizing the coumarin drugs 
for long term control, for the patients in this 
series who had a history of one diagnosed 
pulmonary embolus prior to therapy were 
strikingly beneficial. The incidence of subse- 
quent emboli was reduced. More important, 
the mortality when subsequent embolism oc- 
curred was reduced sevenfold, from 35.5 to 
4.7 per cent. This reduction was greater in 
patients without heart disease. Here, the mor- 
tality was reduced from 18.5 to 0.8 per cent, a 
difference of twenty-three times. We believe 
these findings support the continued usage of 
anticoagulants in the prophylaxis of pulmonary 
embolism. 
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Portacaval Shunt: Pre- and Postoperative 
Management 


M., J. Macxsy, M.p., San Francisco, California 


om the Kaiser Foundation Hospitals, San Francisco, 
California. 

r pe term portacaval shunt (as used in this 

article) should be interpreted as any 
method of surgical anastomosis between the 
portal and systemic venous circulation. Each 
type of shunt has its own particular advantages 
and creates its own potential postoperative 
hazards. 

In general the preoperative preparation of 
the portal hypertensive patient involves the 
correction of various manifestations of hepatic 
insufficiency, mainly: (1) derangements of the 
clotting mechanism of the blood demonstrated 
by a prolonged prothrombin time; (2) impair- 
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ment of the aldosterone destructive mechanism 
of the liver as manifested by increased renal 
tubular reabsorption of sodium and water; (3) 
inability of the liver parenchyma to complete 
the ornithine cycle and convert circulating 
blood ammonia into urea [6,79]. 

The shunt procedure should be tailored to 
the particular needs of the patient. The patient 
with cirrhosis, massive variceal bleeding, 
marked portal hypertension, but little or no 
clinical evidence of ammonia intoxication will 
require maximal portal decompression with 
secondary consideration given to possible post- 
operative episodic stupor. This patient usually 
has a well compensated cirrhosis with adequate 
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Fic. 1. End to side portacaval shunt. 
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Fic. 2. Side to side portacaval shunt. 
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Fic. 3. Double portacaval shunt. 


liver regeneration but inadequate retroperi- 
toneal collateral circulation, and should un- 
dergo an end-to-side portacaval shunt. The 
end-to-side shunt (Fig. 1) affords maximal 
portal decompression, minimal chance of post- 
operative anastomotic thrombosis, and, in a 
patient with good hepatic reserve, minimal 
chance of postoperative ammonia intoxication 
[17]. 

The patient who has recurrent bleeding from 


esophageal varices and who, with each bleeding 
episode, becomes disoriented, agitated and 
has a gross flapping tremor may tolerate an 
end to side portacaval shunt very poorly. In 
this situation it may be better to perform a 
splenorenal shunt and accept the risk of post- 
operative thrombosis and/or insufficient reduc- 
tion of portal pressure as a lesser evil than the 
production of a serious recurrent neurologic 
deficit. 
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Management of Portacaval Shunt 


Fic. 4. Splenorenal shunt. 


The patient with cirrhosis and bleeding who 
is also suffering from refractory ascites may 
receive maximum benefit from a side to side 
15] (Fig. 2) or double portacaval shunt [78], as 
doth procedures produce maximal hepatic as 
well as splanchnic decompression. A double 
shunt is preferable to a side to side shunt if the 
portal vein can be lengthened sufficiently to 
make the operation technically feasible. 
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(Fig. 3.) In the presence of massive upper ab- 
dominal adhesions or a large caudate lobe, 
either operation may be difficult or impossible 
to perform; even when side to side shunt con- 
struction presents no obstacle, one is faced with 
the hazard of postoperative anastomotic occlu- 
sion due to eddy currents and turbulence pro- 
duced by this method of venous communication. 

Extrahepatic block developing early in life, 
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possibly secondary to omphalitis and thrombo- 
sis of the portal vein presents a special problem. 
Liver function is good and therefore the child 
or young adult will tolerate surgery well. 
Ideally the portal hypertension and associated 
esophageal bleeding should be corrected by the 
construction of a splenorenal shunt [14] (Fig. 4.) 
However, unless the child is at least eleven or 
twelve years old and has associated marked 
splenomegaly, the splenic vein is apt to be dis- 
appointingly small. A splenic vein measuring 
less than 0.8 cm. in diameter as determined by 
preoperative percutaneous splenoportography 
[2] will be unsatisfactory for shunt construction 
and/or continued patency. Therefore, it is well 
to tide the younger child over each successive 
bleeding episode by means of hospitalization 
and massive transfusions. In such situations 
transthoracic ligation of the bleeding varices 
and even esophagogastrectomy [26] have been 
advocated although both measures are tem- 
porary as new collaterals will reform in six 
weeks to eighteen months; however, sufficient 
time may be gained by such delaying tactics to 
permit the splenic vein to enlarge to the point 
at which it can be utilized for the construction 
of a splenorenal shunt [17]. 


PREOPERATIVE PREPARATION 


The preoperative preparation of the shunt can- 
didate should include the following: 


1. Measures to control active bleeding. This 
includes the active and skillful use of the 
Sengstaken, Blakemore or Linton tubes. The 
exact details of tube management have been 
discussed at length both by developers of the 
tube and myself [5,174,177]. Directions are in- 
cluded with each tube as it comes from the fac- 
tory. It is obvious that the bleeding must be 
coming from lower esophageal or upper gastric 
varices and the tube must be passed over the 
varices gently to avoid possible increased bleed- 
ing. Once the tube is in place the patient cannot 
swallow and aspiration pneumonia is a real 
hazard. Frequent and adequate aspiration of 
secretions if the patient is heavily sedated 
(usually a necessity with balloons inflated and 
traction applied), or expectoration of secretions 
if the patient is not sedated and alert, is essen- 
tial to prevent this lethal complication. 

2. Measures to control preoperative am- 
monia intoxication. This is most apt to occur 
following variceal hemorrhage and to progress 
rapidly through the stages of confusion, gross 
flapping tremor, agitation, disorientation, coma 
and death unless the hemorrhage is controlled 
promptly. The offending blood is removed from 
the gut or neutralized by: (1) nasogastric suc- 
tion and lavage; (2) colonic irrigation with 
I per cent neomycin solution; (3) the conversion 
of the foreign protein in the intestine to am- 
monia by the protein splitting action of intes- 
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nal bacteria is checked by the sterilizing 
ction of neomycin (both through the naso- 
istric tube and in colonic lavages); (4) the 
version of circulating blood ammonia (in 
1e patient in hepatic decompensation) into 
rea, which can be excreted by the kidney, by 
he intravenous administration of 50 gm. of 
rginine in glucose [19] once, twice or three 
mes daily. (Fig. 5.) 

3 Measures to correct clotting deficiencies 
1 the blood. The faulty production of vitamin 
. by the liver may be aggravated by intestinal 
terilization with elimination of vitamin K pro- 
uction by the intestinal flora. Intramuscular 
ijection of 72 mg. of vitamin K, (Hykinone®) 
aily may bring a disturbed clotting mechanism 
ack to normal. In the presence of advanced 
nepatic insufficiency, however, administration 
f vitamin K, may still further depress pro- 
thrombin levels [25], which should therefore be 
hecked daily. If the prothrombin level declinesc 
progressively with the administration of vita- 
min K, the latter should be discontinued and 
reliance placed upon transfusions of fresh 
whole blood, in plastic bags. 

4. Measures to eliminate ascites. This can 
be accomplished by restricting sodium intake 
to 10 mEq. daily, by the administration of 2 cc. 
of a mercurial diuretic intramuscularly followed 
by aminophyllin several times weekly [6,70], 
(Diamox® and Diuril® [76] should not be ad- 
ministered as they are capable of producing or 
increasing ammonia intoxication), and by the 
elevation of serum albumin to as close to 3 gm. 
per ml. as possible by the administration of 
intravenous salt-poor human albumin (expen- 
sive and only of limited effectiveness). 

5. Measures to increase the effectiveness of 
liver parenchymal function. During acute in- 
sufficiency or actual coma, the administration 
of nasal oxygen at a flow rate of 6 to 7 L. 
per minute, intravenous hypertonic glucose in a 
10 per cent solution, the use of intramuscular 
liver extract (of debatable value) in conjunction 
vith intravenous arginine, may be lifesaving 

nd may bring a comatose, jaundiced, ascitic 
vatient back to a stage of hepatic compensa- 
ion during which he can qualify for shunt 
onstruction. 

6. Proper timing of surgery. Shunt surgery 
verformed during or immediately after acute 
lassive upper gastrointestinal bleeding carries 

forbidding mortality of at least 30 per cent. 
n institutions which do not handle such prob- 


lems routinely and in which the nursing, surgi- 
cal and anesthesia staffs are not fully cognizant 
of the complex physiologic problems involved, 
the mortality consequent to emergency shunt 
surgery may be much higher. The operative 
management of acute bleeding varices is not 
within the scope of this discussion, but it is 
interesting to note in this connection that lead- 
ing authorities disagree markedly in their 
recommendations. My experience with either 
definitive shunt surgery or ligation of varices 
during acute bleeding episodes has not been 
felicitous. Accordingly I rely upon the Sengs- 
taken tube to control the acute bleeding epi- 
sode. A month is not too long to allow for 
replenishment of blood depots and hepatic re- 
generation following massive hemorrhage into 
the intestinal tract. When the liver function 
tests have shown a maximum degree of im- 
provement and level off (usually in four to 
six weeks), surgery is then undertaken provided 
the patient is not jaundiced, has a clear sen- 
sorium, a minimum of flapping tremor, and a 
minimal degree of ascites. 

If the Sengstaken tube fails to control bleed- 
ing, or if bleeding recurs upon deflation of the 
balloons in forty-eight hours, direct ligation of 
the varices should be performed transthoraci- 
cally in very obese patients or in those in whom 
the diagnosis is certain; otherwise it should be 
performed transabdominally [17]. Stx weeks fol- 
lowing this procedure a definitive shunt should 
be performed. If the patient is allowed to go 
much longer than this period without portal 
decompression, rebleeding may occur from new 
varices [14]. 


POSTOPERATIVE MANAGEMENT 


Postoperative care of the shunt patient 
should include the following: 

1. Measures to protect the liver parenchyma 
(usually not necessary in the patient with 
extrahepatic block and good liver function 
following splenorenal shunt construction). Any 
general anesthetic agent and most preoperative 
sedatives must be detoxified by the liver and 
some are actively hepatotoxic. Anoxia during 
induction, surgery or recovery [23], combined 
with surgical destruction of tissue place addi- 
tional severe strain upon an already damaged 
liver and may produce acute hepatic decompen- 
sation in the immediate postoperative period. 
To afford maximal protection to the liver during 
the crucial first four or five days postopera- 
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Site Spienorenal end-to-side anastomosis 


Stomach 


Pancreas 


Inferior 
Vena Cava 


Left Renal Vein 


Fic. 6. Compression of left renal vein. 


tively, intranasal oxygen is administered con- 
tinuously at a flow rate of 6 to 7 L. per min- 
ute, and intravenous 10 per cent glucose in 
distilled water is given to supply nutriment to 
the parenchymal cells. Any anemia is corrected 
by the use of fresh whole blood in plastic con- 
tainers (banked blood is deficient in platelets, 
many of the red cells are hemolyzed, and if 
stored for as long as three weeks each unit may 
contain as much as 3,000 gammas of ammonia, 
an amount sufficient to produce hepatic coma 
in a patient with advanced cirrhosis). 

The patient who has been subjected to an 
end to side portacaval shunt and has mani- 
fested any clinical signs of ammonia intoxica- 
tion preoperatively even of minor degree (such 
as a flapping tremor or a sensation of “‘fuzziness 
in the head’) should be treated vigorously 
postoperatively, with daily intravenous ad- 
ministration of 50 gm. arginine at least once 
and as often as two or three times daily if con- 
fused, flapping, disoriented or stuporous [9]. 
On a long range basis these patients should be 
treated with a high-carbohydrate reduced-pro- 
tein (40 to 60 gm.) diet, plus 200 mg. of neo- 
mycin and 20,000 units of bacitracin daily [5]. 
This minimal antibiotic dosage appears to 
reduce the bacterial flora of the intestine 
sufficiently to keep the ammonia level of the 
circulating blood within asymptomatic clinical 


limits. Two objections to this regimen are: (1) 
the considerable expense involved ($90.00 a 
month at current prices), and (2) some inter- 
ference with vitamin K production by reduction 
of the normal intestinal flora. 

The construction of a side to side portacaval 
or splenorenal shunt is followed by an early or 
delayed incidence of anastomotic thrombosis 
four to nine times as great as that subsequent 
to end to side portacaval shunt. Increasing ab- 
dominal] distention, rising temperature (without 
some other obvious cause), weakness and lassi- 
tude, and vomiting of blood or coffee ground 
material are all ominous signs of impending 
anastomotic occlusion four to seven days after 
shunt construction and should be treated 
promptly and vigorously at onset with anti- 
coagulant therapy (heparin and dicumarol). 

Following the establishment of a splenorenal 
anastomosis it must be kept in mind that the 
left renal vein is longer than the right, passes 
over the vertebral column and is compressed 
between it and the overlying distended viscera 
in the immediate postoperative period, par- 
tially compressing the vein lumen and reducing 
the velocity of blood flow past the anastomic 
site (or sites in the case of a vein graft). (Fig. 6.) 
In a low pressure system with a narrow pressure 
differential between the splenic and renal veins 
and a narrow anastomotic aperture, the risk of 
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hrombosis is a real one, and added factors im- 
veding blood flow such as intestinal distention 
iay be sufficient to produce an unsuccessful 
esult. Therefore strenuous efforts should be 
1ade to maintain intestinal decompression 
,ostoperatively by the use of a nasogastric tube 
vith continuous suction, colonic irrigations and 
he administration of Prostigmin® if necessary 
o combat ileus. Anticoagulant therapy should 
»e considered and employed in equivocal situa- 
ions much more frequently than in end to side 
ortacaval shunt. Objective methods of deter- 
nination of shunt patency should be employed 
n any doubtful situation. 

Disappearance of esophageal varices on 
esophagogram is evidence suggestive of shunt 
»atency [22]. Ether may be instilled into the 
ectum or duodenum. Detection of ether odor 
n the breath of the patient occurs more rapidly 
n the patient with a patent shunt [3]. The 
rectum-to-lung transit time is less than thirty 
econds in the presence of a patent shunt, as 
compared with over a minute in the patient 
with an occluded shunt. In an analogous test 
100 me. of sodium” can be introduced into the 
rectum, and the time necessary for this sub- 
stance to reach a brachial artery is determined 
with a Geiger counter over the antecubital 
fossa [8]. Over a period of ten minutes 150 mg. 
per kilo of sodium cholate may be instilled 
through a duodenal tube; in the presence of a 
patent portacaval shunt the bile salt level will 
remain persistently elevated in the peripheral 
blood stream [7]. Increased plasma volume in 
patients with cirrhosis will usually return to 
normal and the bromsulphalein level will fall 
significantly after successful portacaval anasto- 
mosis. Postoperative hepatic wedged pressure 
determinations are apt to be still further ele- 
vated following end to side portacaval shunt, 
1s the portal system is no longer continuous 
with the hepatic circulation and therefore re- 
luced pressure in the portal system is no longer 
‘eflected in the hepatic circulation [24]. Per- 
istently elevated hepatic sinusoidal pressure is 
imply a reflection of heightened arterial 
tension, presumably through intrahepatic arte- 
‘jovenous shunts in cirrhosis. On the other 
iand, with the creation of a side to side porta- 
‘aval or splenorenal shunt, hepatic wedged 
yressure determinations should be of distinct 
ralue as reflecting the extent of postoperative 
»ortal decompression and thus the patency and 
‘fficiency of the surgical anastomosis. 


The implantation of a fine gauge polyethyl- 
ene catheter [7] in the high pressure portal side 
of the portacaval anastomosis has been em- 
ployed in order to administer a continuous 
heparin drip. As the hazard of thrombosis is 
relatively small in end to side portacaval shunt 
construction, this precaution was soon found 
to be unnecessary and even somewhat disad- 
vantageous as occasional seepage of blood 
through the vessel wall around the catheter or 
at the suture line due to the continuous 
administration of heparin may cause an occa- 
sionally serious or even fatal hematoma. How- 
ever, in the construction of a side to side porta- 
caval or splenorenal shunt, or in the rare 
procedure in which one of the tributaries of 
the portal system must be utilized for decom- 
pression, the implantation of a polyethylene 
catheter at some point in the portal circulation 
may be useful not only as a direct method of 
continuous heparin administration over the 
suture line but also for obtaining direct and 
repeated portal pressure determinations. 

Troublesome ascites preoperatively may be 
aggravated postoperatively by conventional 
end to side portacaval shunt. Abdominal para- 
centesis either pre- or postoperatively should 
be avoided except as a last-ditch measure to 
reduce respiratory or digestive embarrassment 
[6]. Repeated abdominal paracentesis stimu- 
lates still greater production of ascitic fluid, 
depletes the body of valuable albumin and 
electrolytes and may cause inadvertent intes- 
tinal perforation or chronic peritonitis. The 
measures outlined to combat ascites preopera- 
tively may be inadequate at that time and even 
more so postoperatively. Double portacaval 
shunt in limited clinical trial seems to afford 
promise as a method of controlling unrelenting 
ascites [18] but presents serious technical prob- 
lems at surgery in many patients. Amphenone 
[27], a synthetic preparation which counteracts 
renal tubular reabsorption of sodium and water 
(presumed to be due to excess circulating aldos- 
terone), is too toxic to be used safely. Cur- 
rently other aldosterone antagonists are being 
investigated.* Bilateral adrenalectomy is one 
solution that has been suggested [11], but if 
the resulting adrenal insufficiency is completely 
controlled medically, the ascites recurs. 

A word of caution is indicated regarding the 
rigorous restriction of salt intake in the treat- 


* Spirolactone (400 mg. daily) appears to be the best 
of these preparations. 
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ment of ascites either pre- or postoperatively. It 
is possible to produce an acute postoperative 
hyponatremic episode with vascular collapse 
and a fatal outcome, due to an unduly severe 
and prolonged preoperative dehydrating regi- 
men [6]. Following any shunt procedure, and 
particularly after portacaval shunt, a daily 
electrolyte panel and prothrombin time are 
essential in the intelligent management of in- 
cipient electrolyte imbalance. A drop in the 
serum sodium level below 120 mEq. per ml. 
with a concomitant rise in serum potassium 
should be counteracted vigorously by the 
administration of 5 per cent saline solution 
intravenously as physiologic salt solutions are 
not adequate to correct this dangerous situation. 


COMMENTS AND CONCLUSIONS 


Portacaval shunt in one of its variations is 
primarily a procedure to combat the most 
lethal complication of portal hypertension, 
namely recurrent hemorrhage from esophageal 
varices. Unfortunately, the most efficient and 
dependable method of portal decompression, 
end to side portacaval shunt, is not possible in 
extrahepatic block and, when performed on a 
patient with a sensitive central nervous system, 
is capable of producing or aggravating the 
syndrome of ammonia intoxication. 

Alternative procedures such as side to side 
portacaval and splenorenal shunts are less apt 
to produce ammonia intoxication; however they 
are less efficient as decompressive measures and 
far more prone to develop anastomotic occlu- 
sion than end to side portacaval shunt. The 
reasons for this and methods of diagnosis and 
treatment of anastomotic thrombosis are 
detailed. 

Ascites as a complication of cirrhosis either 
with or without:recurrent esophageal bleeding 
can be a particularly refractory condition. The 
enormous variety of surgical procedures which 
have been advocated since 1886 and the con- 
stant development of new ones would suggest 
that this is a physiologic disturbance which is 
not readily amenable to mechanical correction. 
Medical management is frequently ineffective 
and, when combined with repeated albumin 
leaching, abdominal paracentesis may be actu- 
ally detrimental. Surgical procedures which 
seem to affect ascites favorably include end to 
side portacaval shunt (which frequently al- 
though transiently aggravates the ascites 
because of immediate postoperative liver dam- 


age), double portacaval shunt and several other 


‘ procedures (which are outside the scope of this 


discussion but will be mentioned for the sake 
of completeness), namely, bilateral adrenalec- 
tomy [r1], ileoentectropy [20] and supradia- 
phragmatic transposition of the spleen [27]. In 
evaluating the candidate for surgical correction 
of ascites it must be borne in mind that ascites 
is an expression of advanced liver disease and 
that any operative procedure will be attended 
by a high mortality and a high incidence of 
postoperative complications. Wound infections, 
leakage of ascitic fluid, peritonitis, dehiscence 
and all the manifestations of acute hepatic in- 
sufficiency, namely, disorientation, coma, jaun- 
dice and gross derangements of the clotting 
mechanism causing hemorrhage from the opera- 
tive site or from the gastrointestinal tract, are 
common. In evaluating the results of medical or 
surgical therapy one must remember that at 
least 7 per cent of all cases of ascites due to 
cirrhosis will disappear spontaneously in the 
absence of any treatment. 


REFERENCES 


. Akita, H., Kuck, J. F. R., Waker, G. L. and 
Jounson, C. G. Further application of the 
enterohepatic circulation of bile acids to a study 
of the patency of a portacaval shunt. Surgery, 
39: 230, 1956. 

. Apeatici, S., Campi, L. and Ferraro, R. Trans- 
parietal splenoportography; clinical value and 
indications. Minerva med., 1: 1370, 1952. 

. DE Atmeipa, A. D. Ether test in evaluation of 
permeability of direct anastomosis between por- 
tal and caval systems: preliminary report. Rev. 
med. e cir. Sdo Paulo, 26: 105, 1950. 

. Braxemore, A. H. Portacaval shunt for portal 
hypertension. Mod. Med., 26: 105, 1958. 

. Blakemore, A. G. and VoorueEss, A. B., Jr. Nutri- 
tion requirements and management in patients 
with cirrhosis pre- and postoperatively. Ann. 
Surg., 147: 875, 1958. 

. Biank, J. H. Clinical Recognition and Management 
of Disturbances of Body Fluids. Philadelphia, 
1956. W. B. Saunders Co. 

. Castenrors, H. and Norpenstroem, B. Post- 
operative control of portal circulation with in- 
dwelling catheter in portal vein. Acta cbir. 
scandinav., 110: 464, 1955. 

. DETERLING, R. A., Powers, S. R. and Buons.ay, 
J. B. The use of radioactive sodium in the deter- 
mination of patency of portacaval shunts. S. 
Forum, 5: 193, 1954. 

. Drapanas, T., BecKerR, D. R., ScHENcK, W. G., 
Jr., SHaw, W. W., Potter, W. G. and Stewart, 
J. D. Ammonia intoxication from portal diversion 
and hepatic failure. Ann. Surg., 142: 560, 1955. 

. Fatoon, W. W., Ecxuarpt, R. D., Cooper, A. M. 
and Davipson, C. S. The effect of human serum 


x 
2 

3 

4 

5 

I 
36 


Management of Portacaval Shunt 


albumin, mercurial diuretics and a low sodium 
diet on sodium excretion in patients with cirrhosis 
of the liver. J. Clin. Invest., 28: 595, 1949. 

. GruseFFi, J.. WERK, E. E., Jr., Larson, P. U., 
ScuiFF, L. and Extuior, D. W. Effect of bilateral 
adrenalectomy in a patient with massive ascites 
and post-necrotic cirrhosis. New England J. Med., 
257: 796, 1957. 

. HALLENBECK, G. A. and SHocket, E. An evaluation 
of portacaval shunts for portal hypertension. 
Surg. Gynec. &* Obst., 105: 49, 1957. 

. Kark, R. M., Keeton, R. W., Cattoway, N. O., 
Morey, G. R., CHapMan, R. A., and Ky e, R. H. 
A rational basis for the use of low sodium, high 
protein diet therapy in Laennec’s cirrhosis. Arcb. 
Int. Med., 88: 61, 1951. 

. Linton, R. R. In: Scuirr, L. Diseases of the Liver, 
Pp. 195-227. Philadelphia, 1956. J. B. Lippincott. 
;. Loncmire, W. P., Jr., MuLpER, D. G., MAHONEY, 
P. S. and MELuinxorr, S. W. Side-to-side porta- 
caval anastomosis for portal hypertension. Ann. 
Surg., 147: 881, 1958. 

Mackie, J. E., Stormont, J. M., HoLuister, R. M. 
and Davipson, C. J. Production .of impending 
coma by chlorothiazide and its prevention by 
antibiotics. Clin. Res., 6: 301, 1953. 

. Macxsy, M. J. The Surgical Treatment of Portal 
Hypertension, Bleeding Esophageal Varices and 
Ascites. Springfield, Ill. Charles C Thomas. (In 
publication.) 

3. McDermott, W. V., Jr. The treatment of cirrhotic 
ascites by combined hepatic and portal decom- 
pression. New England J. Med., 259: 897, 1958. 


19. 


. Rappaport, A. 


Nasarian, J.S. and Harper, H. A. A clinical study 
of the effect of arginine on blood ammonia. Am. 
J. Med., 21: 832, 1956. 


. Neumann, C, G., Apie, G. C. and Hinton, J. W. 


The absorption of ascitic fluid by means of ileo- 
entectropy in patients with advanced cirrhosis. 
Ann. Surg., 146: 700, 1957. 


. NyLanper, P. E. A. and TuruNEN, M. Transposi- 


tion of the spleen into the thoracic cavity in cases 
of portal hypertension. Ann. Surg., 142: 954, 
1955. 


. Patmer, E. D. The fate of esophageal varices in 


cirrhosis following surgical portal decompression. 
Gastroenterology, 32: 861, 1957. 

M., MacDonatp, M. H. and 
Borowy, Z. J. Hepatic coma following ischemia 
of the liver. Surg. Gynec. é* Obst., 97: 748, 1953. 


. Repexer, A. G., GELLER, H. M. and REYNoLpDs, 


T. B. Hepatic wedge pressure, blood flow, vascu- 
lar resistance and oxygen consumption in cirrho- 
sis before and after end-to-side portacaval shunt. 
J. Clin. Invest., 37: 606, 1958. 


. Roussetort, L. M. In: Liesowr1z, H. R. Bleeding 


Esophageal Varices, Portal Hypertension, pp. 
848-944. Springfield, Ill., 1959. Charles C 
Thomas. 


. SHAFER, P, W. and Kirt e, C. F. Partial esophago- 


gastrectomy in the treatment of esophagogastric 
varices. Arch. Surg., 61: 235, 1950. 


. SUMMERSKILL, W. H. J. and Crassé, J. Effect of 


amphenone therapy on urinary excretion of 
aldosterone and sodium in hepatic cirrhosis with 
ascites. Lancet, 2: 1091, 1957. 


er q = 
us 
ke 20 
c- 
In 
on 
pes 
nd 
ed 22 
of 
ns, 23 
ice 
in- 
24 
in- 4 
ng 
ra- a 
ire 
or 25 
| 
to 
he 26 
27 
the 
idy 
TY 
ns- 
und 
of 4 
Rev. 
rtal 
tri- 
nts 
nn. 
ent 
hia, 
ost- 
in- 
bir. 
AY, 
ter- 
G., 
\RT, 
sion 
55. 
M. 
‘um 
37 


Further Observations on the Surgical 
Treatment of the Dumping Syndrome 


Davin B. HInsHaw, M.D., CLARENCE E. STAFFORD, M.D. AND EUGENE J. JOERGENSON, M.D., 
Los Angeles, California 


This work was supported by Grant No. A-2,329 of the 
National Institutes of Health; the Department of Surgery, 
College of Medical Evangelists, School of Medicine; the 
Los Angeles County General Hospital and the White 
Memorial Hospital. 


HE most important undesirable feature 

which sometimes follows partial gastrec- 
tomy is the symptom complex known as the 
“dumping syndrome.” It appears promptly 
after eating, is chiefly characterized by nausea, 
weakness, sweating, palpation, varying degrees 
of syncope, often a sensation of warmth and 
sometimes by diarrhea, and is usually improved 
by lying down. It has been well established 
during recent years by various investigators 
that there are definite physiologic changes 
which occur during these dumping attacks; 
among these are a fall in plasma volume, elec- 
trocardiographic and electroencephalographic 
changes, and disturbances in peripheral blood 
flow [4,5,9]. It has been observed that people 
who have severe dumping symptoms are proba- 
bly those who have abnormal or exaggerated 
vascular homeostatic responses to sudden, 
sharp reductions in plasma volume. It has also 
been postulated that the vasomotor symptoms 
and also the electrocardiographic and electro- 
encephalographic changes in these patients 
might be associated with decreased coronary 
and cerebral blood flow [3,4]. Current studies 
in dogs, in which “simulated dumping” was 
induced by injections of hypertonic glucose 
into the upper intestine, showed a definite in- 
crease in mesenteric blood flow which was in 
turn associated with a simultaneous reduction 
in carotid and renal blood flow. These changes 
in visceral blood flow were accompanied by a 
significant fall in cardiac output. These findings 
strongly suggest that there is a redistribution 
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of the cardiac output under these circumstances 
which tends to deprive temporarily certain 
vital visceral areas [7]. Mathews and coworkers 
[8] have recently shown that the decrease in 
effective circulating blood volume in the dump- 
ing syndrome (in dogs) is probably greater than 
first realized. They also suggest that this proba- 
bly indicates “‘blood pooling” or some signifi- 
cant redistribution of blood flow. 

Most investigators agree that severe clinical 
dumping is closely related to very rapid gastric 
emptying and to the amount of stomach re- 
moved at operation. Actually, dumping symp- 
toms may follow any operation in which the 
pyloric sphincter mechanism is disturbed. AI- 
though no type of gastric operation is entirely 
immune from this problem, there is at least 
some evidence to suggest that the incidence of 
severe dumping is probably less following the 
Billroth 1 modification than following the Bill- 
roth 11 reconstruction. There is also much 
debate as to whether the size of the gastro- 
enteric stoma significantly affects the emptying 
rate of the gastric remnant. Porter and Claman 
made observations on 118 patients and their 
findings suggest that a small (2.5 cm.) stoma is 
definitely preferable. Dragstedt [7] also has 
noted a decrease in the incidence of dumping 
symptoms with small sized gastrojejunos- 
tomies. Eiseman [ro] and his associates recently 
performed a controlled experiment on stomal 
size in dogs and concluded that there was no 
significant difference in emptying time between 
the large and the small stoma. Using a different 
method, Syphers and Hinshaw [11] also found 
no significant difference in the emptying rate 
between large and small stomas in dogs. They 
also noted that the small stoma was frequently 
more efficient as an emptying mechanism than 
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as the large. It is difficult to know how much 
f these data drawn from experiments with 
ogs can be transferred to the human clinical 
tuation. 

Among the surgical procedures sometimes 
sed for patients with severe dumping symp- 
ms are simply a narrowing of the gastro- 
junostomy stomas or changing them to 
istroduodenal reconstructions with or without 
ecreasing the size of the stoma itself. Con- 
erting Billroth u operations to Billroth 1 
‘constructions in patients who have dumping 
roblems has been advocated by several sur- 
eons. The chief purpose of this paper is to 
resent a follow-up report on five patients 
wreviously treated for severe dumping by 
hanging a large stoma Billroth 1 operation 
o a small stoma end-to-side gastroduodenos- 
omy (a modified Finney-Von Haberer opera- 
ion) [5], and to make observations on eight 
dditional patients subsequently treated by the 
ame method. 


METHODS AND PROCEDURES 


All thirteen patients in this series had severe 
dumping symptoms following a large stoma 
Billroth 11 gastric resection without vagotomy. 
In each instance this surgical arrangement was 
changed to a Billroth 1 end to side (Finney- 
Von Haberer) type reconstruction modified by 
the use of a small stoma, as illustrated in Figure 
1. All patients were identified as “dumpers” by 
severe reactions to oral test meals of 150 cc. of 
50 per cent glucose solution as well as by clinical 
history. In ten of the thirteen cases it was possi- 
ble to obtain satisfactory plasma volume and 
peripheral blood flow studies as well. Identical 
follow-up studies were also possible in ten of 
the thirteen; whereas, the other three were fol- 
lowed up by clinical history alone. The plasma 
volume determinations were made using Gib- 
on’s indirect modification of the Evans blue 
lye method, and the peripheral blood flow and 
kin temperature measurements were obtained 
vith the Windsor pneumophlethesmograph and 
rom thermisters attached to suitable digits. 


RESULTS 


Eight of the thirteen patients had marked 
linical improvement after the converting 
yperation. In six of these it was possible to 
‘btain both pre- and postoperative measure- 
nents of plasma volume and blood flow which 
howed definite objective improvement. In four 
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Fic. 1. This illustrates the end to side, small stoma 
gastroduodenal anastamosis used for operative revision 
in these patients. 


of the thirteen patients moderate clinical im- 
provement was observed, and the objective 
physiologic studies in these patients roughly 
paralleled in magnitude the subjective improve- 
ment. One patient showed only slight clinical 
improvement, and it is interesting to note that 
there was no significant difference between the 
results of pre- and postoperative physiologic 
studies in this person. In those patients expe- 
riencing marked or moderate improvement 
there was persistent weight gain and the dump- 
ing attacks were either completely stopped or 
at least decreased in number and intensity. 
Twelve of the thirteen patients who were oper- 
ated on considered themselves to have good or 
excellent results. 

The first five patients in the group, who were 
previously reported in more detail, have now 
been followed up for a period of more than four 
years. All of these patients have substantially 
maintained the improvement which occurred 
immediately after their operative procedures. 
One patient who had long term follow-up study 
as well as a patient who was operated on more 
recently are subsequently considered in more 
detail. 


CASE REPORTS 


Case1. B.L.S., a fifty year old woman, under- 
went conversion of a large stoma Billroth 1 gastric 
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TABLE I 
SUMMARY OF PHYSIOLOGIC VALUES BEFORE AND 
AFTER SURGICAL REVISION IN CASE I 


TABLE 1 
SUMMARY OF PHYSIOLOGIC VALUES BEFORE AND 
AFTER SURGICAL REVISION IN CASE II 


Physiologic 
Values 


During 
Induced 
“Dumping 
Attack” Pre- 
operatively 


Six Wk. after 
Surgical 
Revision 


Four Yr. after 
Surgical 
Revision 


Plasma volume 
(% change) 
Peripheral blood 

flow 


29 % decrease 
Tenfold in- 


crease 


10% decrease 
Twofold in- 
crease 


Mild 


Undetermined 

Threefold in- 
crease 

Mild 


Clinical reaction 


resection to a’ small‘stoma end to side Billroth 1 
arrangement over four years ago, because of severe 
incapacitating dumping symptoms. Preoperative 
observations made following the ingestion of a 
glucose test meal showed significant changes in 
plasma volume, peripheral blood flow and skin 
temperature as well as in severe dumping symp- 
toms. Identical follow-up studies were performed 
two months after the surgical revision and again 
four years later. There was a definite reversion of 
the abnormal preoperative findings toward normal 
in each of these follow-up studies. This patient had 
significant relief from her previously incapacitating 
dumping symptoms. She has maintained essentially 
all her improvement since her revision operation. 
She weighs 20 pounds more than preoperatively and 
has only occasional dumping attacks which tend 
to be milder than they were previously. Table 1 is 
a summary of the physiologic values and clinical 
reaction before and after surgical revision in this 
patient. 


CaseEu. E.L., a fifty year old man underwent 
conversion of a large stoma Billroth 1 gastric resec- 
tion to a small stoma end to side Billroth 1 proce- 
dure over ten months ago, because of a severe 
dumping syndrome. Observations made before 
revision following a glucose test meal showed pro- 
nounced changes in plasma volume, peripheral 
blood flow and skin temperature. A severe clinical 
dumping reaction was also noted. Similar follow-up 
studies ten months later showed a favorable clinical 
reaction to the test meal and a definite reversion 
toward normal of the various physiologic values. 
This patient gained 20 pounds after surgical revi- 
sion and has a minimum of dumping symptoms. 
Table 1 is a summary of the physiologic values and 
clinical reactions before and after surgical revision 
in Case 11. 


COMMENTS 


While many have the clinical impression 
that a small stoma is associated with slower 
gastric emptying, it has not been possible to 


During Induced 
‘Dumping 
Attack” 
Preoperatively 


Nine Mo. after 
Surgical 
Revision 


Physiologic Value 


| 


Plasma volume 
(% change) 
Peripheral blood 

flow 
Clinical reaction 


8% decrease 


22% decrease 


| 
Ninefold increase | Twofold increase 
Severe | Mild 


substantiate this by experimental work in ani- 
mals. However, the lack of confirmation from 
the laboratory does not necessarily nullify this 
clinical impression. It is possible that other 
mechanisms, such as certain gastroenteric re- 
flexes, may be more important than the size of 
the stoma. It is well known, for example, that 
the presence of acid in the duodenum causes 
an immediate reflex inhibition of gastric peri- 
stalsis. Hunt [6] has postulated that “‘osmo 
receptors”’ are present in the duodenum which, 
when stimulated by hypertonic materials, cause 
reflex inhibition of gastric emptying. It has also 
been shown that the injection of hypertonic 
glucose directly into the duodenum of the dog 
frequently results in prompt inhibition of gas- 
tric peristalsis [rz]. It is not yet clear whether 
this mechanism is common to all the upper 
small intestine or is confined to the duodenum. 

In this series of patients generally good clini- 
cal results were achieved from the use of a 
procedure which re-established gastroduodenal 
continuity and narrowed the gastroenteric 
stoma. In several cases definite objective physio- 
logic evidence of improvement was present in 
addition to clinical observation. It is difficult to 
determine just how much improvement in these 
patients was due to re-establishing gastroduo- 
denal continuity and how much was due to 
changing the size of the stoma. Nevertheless, 
the relief of symptoms was definitely thought 
to be associated with physiologic changes 
rather than with some psychologic adjustment 
on the part of the patient. The reports of 
Wallensten [12] and others strongly suggest that 
the use of gastroduodenal continuity alone is 
a significant factor in keeping severe dumping 
symptoms to a minimum, particularly, if a 
large amount of stomach is not removed. It is 
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Treatment of Dumping Syndrome 


iso true that while many surgeons have made 
9 attempt to keep gastroduodenal stomas 
mall, such anastomoses usually tend to be 
maller than the average gastrojejunostomy. 
lenley [2] has described a gastric replacement 
eration in which a segment of jejunum is 
\terposed between the gastric remnant and the 
uodenum in order to maintain gastroduodenal 
yntinuity. This interposed jejunal segment is 
hought to act as a sphincter regulating gastric 
mptying of the remnant. Henley reports ex- 
ellent results with this operation in the treat- 
1ent of patients with dumping syndromes and 
utritional deficiencies. Although it is a rea- 
ynably formidable operative procedure, it may 
ave promise in some cases. 

The brief history of a patient treated by one 
f us (D. B. H.) is interesting with regard to 
continuity and stomal size. This woman under- 
vent a 70 per cent gastric resection with end 
to end gastroduodenostomy for a benign gas- 
tric ulcer. Two years later what was thought to 
be a marginal ulcer developed, but none was 
found at surgical exploration. At this operation, 
closure of an exploratory incision in the area of 
the old anastamosis resulted in stenosis. To 
relieve this the operation was eventually 
changed to a large stoma Billroth mu. Severe 
dumping symptoms promptly developed which 
had not been present previously. 

The majority of patients in this series ob- 
tained distinct benefit from the change of the 
large stoma Billroth 1 to a small stoma end to 
side Billroth 1 procedure, and there was no 
mortality or significant morbidity associated 
with these operative changes. In view of these 
observations, when patients have severe, per- 
sistent, incapacitating dumping symptoms fol- 
lowing large stoma Billroth 1 gastric resections, 
consideration should be given to converting 
this reconstruction to a small stoma end to side 
Billroth 1 modification. 


SUMMARY AND CONCLUSIONS 


1. Certain features of the pathologic physiol- 
zy of the dumping syndrome are briefly 
liscussed. 

2. Patients with severe dumping symptoms 


following large stoma Billroth 1 operations 
have been treated by conversion of this opera- 
tion to a small stoma end to side Billroth 1 
modification. Favorable results were obtained 
in twelve of thirteen patients. A long term 
follow-up report is made on five patients. 

3. Clinical and experimental data are re- 
viewed regarding the influence of small stomas 
and gastroduodenal continuity on the occur- 
rence of dumping symptoms. 

4. When severe dumping symptoms occur 
in patients with a large stoma, Billroth m gas- 
tric resections, conversion to a small stoma, 
an end to side Billroth 1 arrangement should be 
considered. 
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Epithelioma of the Tongue 


RESULTS OF TREATMENT IN 217 CASES 


Harvey LaAsH, M.D. AND JOHN B. Ericu, M.p., Rochester, Minnesota 


From the Section of Plastic Surgery, Mayo Clinic and 
Mayo Foundation, Rochester, Minnesota. 


—— of the literature on carcinoma of 
the tongue reveals many conflicting opin- 
ions concerning the importance of the grade of 
malignancy, the significance of cervical metas- 
tasis, the value of various methods of treat- 
ment and the role of prophylactic procedures. 
In the hope of resolving some of the confusion 
in our minds on this subject, we have analyzed 
a series of our own patients and have attempted 
to compare these findings with data compiled 
from the available world literature, which to 
date includes 10,454 cases of lingual cancer 
[7-6,0,10,14-31]. 

Data for this report were derived from the 
case histories and the tissue removed from all 
patients with squamous cell epithelioma of the 
tongue seen at the Mayo Clinic from 1949 
through 1953. Of the 330 cases thus found, 113 
were eliminated for the following reasons: ex- 
amination or treatment had been started prior 
to 1949 in thirty-nine cases; microscopic proof 
was not available in ten, the carcinoma had 
originated in adjacent tissues and subsequently 
spread to the tongue in thirty-eight; the lesion 
was metastatic from a carcinoma primary in 
the lung in one, review of the tissues revealed 
that the original diagnosis of squamous cell 
epithelioma was erroneous in four, and the 
growth was a malignant tumor other than 
squamous cell epithelioma in twenty-one. 
Elimination of these 113 cases left a total of 
217 cases of squamous cell epithelioma of the 
tongue. 

The clinical data in these 217 cases have been 
tabulated. In each, the tissue was re-examined 
and in some cases more microscopic sections 
were prepared so that the pathologic diagnosis 
would be indisputable. 
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INCIDENCE 


Uniform agreement exists on the preponder- 
ance of squamous cell epithelioma over other 
forms of malignant neoplasms involving the 
tongue. Epitheliomas usually are reported as 
constituting 90 to 95 per cent of all lingual 
cancers. Estimates of the frequency of this 
lesion as compared to that of malignant tumors 
elsewhere in the body vary from 1 to 4.8 per 
cent in the United States to as much as 14 per 
cent in India. Perhaps the most reliable statis- 
tics are those of the United States Public Health 
Service [12], which give the incidence as 0.8 per 
cent of all new cases of cancer. Mortality statis- 
tics are probably more reliable than those re- 
flecting the incidence, and lingual cancer is 
quoted as causing 0.4 to 2 per cent of all deaths 
from cancer. 


AGE 


Again with the exception of India [22], there 
is general agreement in the literature that 
lingual cancer is predominantly a disease of the 
sixth and seventh decades of life [2,4,6,11,17, 
18,20,21,27]. Our study supports these figures 
since 59 per cent of our patients were in their 
fifties and sixties. The youngest patient in the 
entire group was twenty-three years of age 
(present study) and the oldest was ninety- 
three [4]. Five per cent of the patients were less 
than forty years of age and twenty-three per 
cent were seventy or more. With the elimina- 
tion of in situ and untreated lesions, 51 per cent 
of our thirty-seven traced patients less than 
fifty years of age were alive after five years as 
compared to only 38 per cent of the 151 traced 
patients fifty years of age or more (Table 1), 
which is contrary to the generalization that 
cancer tends to have a poorer prognosis in 
younger patients. 
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TABLE I 
EPITHELIOMA OF THE TONGUE: FIVE YEAR SURVIVAL RATES BY AGE AND SEX 


Total 


| 


Lived 5 Years 
or More after 


Patients 
Age (yr.) | 


Men Women 


Patients 


Lived 5 Years 
or More after 
Treatment 


Lived 5 Years 
or More after 
Treatment 


Patients 


Treatment | 
| 


| Num- 


Traced | hon 


) or more. 


Num- Per 


Num- Per 
Total 
ber 


Traced 


Total.... 


* Based on traced patients; inquiry as of January 1, 1959. 


SEX 


The predominance of men over women hav- 
ng this disease has been reported to be 60 to 
go per cent [1,4,8,11,13,14,17,18,20,22,23,27]. 
In our study 75 per cent of the patients were 
men. The difference in incidence of lingual carci- 
noma in the two sexes is as noteworthy as is 
the prognosis in men as compared to that in 
women (Table 1). A total of 37 per cent of the 
142 traced men with infiltrating epitheliomas 
were alive five years or more later, whereas 52 
per cent of the forty-six traced women with 
infiltrating disease lived five years or more. 


SIGNS AND SYMPTOMS 


Pain, either in the tongue or elsewhere, is the 
commonest complaint in this disease; it was 
present in 147 (68 per cent) of our 217 patients 
and was the presenting symptom in 134 of 
them. Painless lesions of the tongue were noted 
»y eighty patients, and twenty-five patients 
had a painless mass in the neck as all or part of 
the initial complaint. Loss of weight was not a 
predominant feature of this disease since only 
seventeen patients reported this finding. In 
nly seven patients was the condition asympto- 
matic. Whereas pain usually is the first symp- 
tom, it is not in all probability an early com- 
plaint, since the survival rate of patients with 
pain as the initial symptom was less than the 
over-all survival rate in infiltrating carcinoma. 

In only 8 per cent of the patients with pain 
was a positive diagnosis made within one 


month. On the other hand, the condition in 
25 per cent of the patients with painless lesions 
and 16 per cent of those with a mass in the neck 
was diagnosed within a month. This finding 
leads one to question the widely accepted con- 
cept that pain is the prime factor in motivating 
a patient to seek medical attention. 

One wonders what effect a delay in treat- 
ment from the onset of the first symptom has 
on survival. Of the seven patients in whom the 
disease was discovered incidentally, five sur- 
vived for five years and only one of the two 
deaths was caused by this disease. A total of 
49 per cent of those who began treatment less 
than two months after the onset of the initial 
symptoms survived for five years or more, 
whereas 30 per cent of those treated within 
two to six months survived for five years and 
only 20 per cent of the patients treated within 
six to eighteen months survived for five years. 
Thus, it appears that initiating treatment 
within two months of the onset of the initial 
symptoms can salvage an additional 20 to 
30 per cent of these patients. 


TREATMENT 


To evaluate the efficacy of treatment for 
epithelioma of the tongue, especially with re- 
gard to the effect of palliation in prolonging 
life, one must know what the natural course of 
this disease would be if treatment were not 
instituted. Marcial [18] reported an average 
survival of three months after diagnosis of 
twenty untreated patients; Figi [14] stated 
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TABLE II 
EPITHELIOMA OF THE TONGUE: FIVE YEAR SURVIVAL 
RATES ACCORDING TO PLACE OF TREATMENT 


Lived 5 Years 
or More after 
Treatment 


Patients 


Place Treated 


| 
Total | Traced Number | Per cent* 


| 
Mayo Clinic | 149 63 
Elsewhere 9 I 


| 30 12 


188 | 76 


* Based on traced patients; inquiry as of January 1, 
1959. 


that death would ensue in approximately one 
year if the disease was allowed to progress 
untreated. 

In our study ten patients did not receive 
treatment. One of these patients died from a 
bleeding gastric ulcer and one from cardiac 
arrest before treatment could be instituted. 
The remaining eight patients elected to return 
home without treatment. They apparently 
never received any form of therapy. One pa- 
tient lived eighteen months, one survived for 
one year and the remaining six died within six 
months. The longest period that any of these 
patients had been symptomatic was two years 
and the shortest was eight months. Conse- 
quently, eighteen months would be a reasonable 
estimate for the duration of the natural course 
of this disease. The fact that many patients 
survived for three or four years after palliative 
treatment indicates the probable value of such 
therapy and, incidentally, the folly of using 
three year survival rates in the evaluation of 
this disease. 

In Situ Lesions. Of the thirteen patients 
(6 per cent) who had in situ lesions, nine were 
treated at the clinic. None had evidence of 
cervical metastasis and all survived for five 
years or more. However, one patient treated 
elsewhere subsequently had infiltrating disease 
and died with cervical metastasis; this case 
serves as a reminder that, even in the presence 
of so-called minimal involvement, this lesion 
definitely has lethal potentialities. 

Infiltrative Disease. A total of 153 patients 
with infiltrating lingual carcinoma received 


their entire treatment at the clinic. (Table 11.) 
In the lesions in these patients, the ratio of 
anterior to basilar involvement was approxi- 
mately 1:1. The degree of malignancy in 55 per 
cent of the lesions was graded 3 or 4, according 
to Broders’ classification [7], and in only 18 per 
cent of cases was the primary tumor less than 
2 cm. in diameter at the time of treatment. 
Local recurrence of the epithelioma took place 
in twenty-seven patients (18 per cent), and 
sixty-three of the traced patients (42 per cent) 
survived for five years or more. Results of 
treatment of the thirty traced patients who 
were treated only in part at the clinic (40 per 
cent surviving for five years or more) also 
were encouraging. 

The survival rates according to treatment 
(Table m1) indicate that electrocoagulation in 
some cases is an excellent method of attacking 
the primary lesion. This treatment is employed 
only in selected instances, however, as is indi- 
cated by the fact that 71 per cent of the lesions 
in this group were of a low grade of malignancy. 

Combinations of treatment are occasionally 
helpful. Comparison of the survival figures in 
our group might lead to the conclusion that 
sharp dissection is the treatment of choice. 
However, before any true comparison of various 
available therapeutic methods can be made, 
factors other than treatment must be elimi- 
nated. Thus, whereas 44 per cent of the patients 
treated by sharp dissection survived for five 
years or more as compared with only 16 per 
cent of those managed by irradiation, less than 
half of the lesions in the group treated with 
surgery (46 per cent) were of a high grade of 
malignancy compared to an 82 per cent in- 
cidence of high grade lesions in the group 
treated by irradiation. Although 72 per cent of 
the tumors in the surgical group were more than 
2 cm. in diameter, all of the lesions treated by 
irradiation were in this category. If, in compar- 
ing results of surgical treatment and irradiation 
of the primary disease, we eliminate factors 
other than treatment that change survival 
time and select truly comparable lesions (all of 
the same grade, all infiltrating, all more than 
2 cm. in diameter and all with metastatically 
involved cervical lymph nodes), there is ap- 
parently little difference in prognosis regardless 
of whether surgical dissection or irradiation is 
chosen for treatment of the primary disease. 
(Table tv.) 


In the management of cervical metastasis, 
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TABLE Ill 
EPITHELIOMA OF THE TONGUE: FIVE YEAR SURVIVAL RATES BY TYPE OF TREATMENT 


All Treatment at Mayo Clinic | Part of Treatment at Mayo Clinic 


Lived 5 Years Lived 5 Years 
Patients or More after Patients or More after 


Type of Treatment Treatment Treatment 


| 


er 


*rimary treatment of local lesion 
Sharp dissection............. 
Electrocoagulation 
Sharp dissection and electrocoagulation. . . . 
Sharp dissection and irradiation 
Electrocoagulation and irradiation 


Primary treatment of neck lesion 
Sharp 86 
Irradiation 48 
None 15 


149 


* Based on traced patients; inquiry as of January 1, 1959. 


TABLE IV 
EPITHELIOMA OF THE TONGUE: FIVE YEAR SURVIVAL RATES FOR SURGICAL TREATMENT 
AND IRRADIATION 


Primary Lesion Neck Lesion 
Grade 3, Infiltrating, More Than Grade 3, Infiltrating, 
2cm., Involved Nodes Involved Nodes 


| 
Treatment Lived 5 Years Lived 5 Years 
Patients or More after Patients or More after 
Treatment Treatment 


| 
Total | Traced | Number] Per cent* | Total | Traced | Stiasifies Per cent* 


Sharp dissection........... 
Irradiation. . 


* Based on traced patients; inquiry as of January 1, 1959. 
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TABLE V 
EPITHELIOMA OF THE TONGUE: FIVE YEAR SURVIVAL 
RATES FOR EN BLOC REMOVAL AND SUPRAHYOID 
DISSECTION 


Lived 5 Years 
or More after 
Treatment 


Patients 


Treatment 


Num- 
Traced 


En bloc removal 18 17 
Suprahyoid dissection. .| 31 30 22 


* Based on traced patients; inquiry as of January 1, 
1959. 


however, the picture is quite different. In com- 
parable lesions, surgical dissection clearly offers 
a far better chance of surviving five years than 
does irradiation. (Table tv.) 

**Commando” Procedures. Since the en bloc 
dissection of epitheliomas involving the tongue 
and neck (the so-called commando or pull- 
through procedure) has lacked wide acceptance 
until relatively recent times, the literature re- 
porting five year follow-up data for this opera- 
tion is sparse [23,28]. Our series also is small, 
since this procedure has been used extensively 
at the clinic only in the past six or seven years. 
(Table v.) Of eighteen patients on whom this 
type of operation was performed, nine survived 
for five years or more; however, only two of 
these patients had proved cervical metastasis. 

Suprabyoid Dissection. Suprahyoid dissec- 
tion during the early course of this study was 
rather common; of a total of thirty-one such 
dissections, twenty-seven were bilateral and 
four were unilateral. (Table v.) Only one patient 
had involved lymph nodes found at operation; 
in this instance, the procedure was cura- 
tive. Subsequently, nodal involvement devel- 
oped in nine more patients and required further 
management. Of thirty traced patients having 
suprahyoid dissection, twenty-two survived for 
five years or more. We think that the indica- 
tions for this type of surgical treatment are 
limited. 

Prophylactic Dissection of the Neck. Prophy- 
lactic dissection of the neck was performed in 
fifty-two of the 119 patients (44 per cent) 
thought to be free of cervical metastasis on 


admission. It is evident that a certain amount 
of selectivity entered into the decision to 
proceed with this operation even though en- 
larged lymph nodes were not palpated, since 
this procedure was not undertaken in sixty- 
seven cases. Much of this selection undoubtedly 
was based on the size of the lesion and, perhaps 
to a lesser extent, on the condition of the pa- 
tient. Of the fifty-two patients on whom this 
prophylactic operation was performed, nineteen 
(37 per cent) had microscopic evidence of nodal 
spread; six of these nineteen patients lived for 
five years or more. Metastatically involved 
nodes subsequently appeared in ten of the 
sixty-seven patients in whom the neck was not 
attacked surgically; six of these ten patients 
died of the disease. Had routine prophylactic 
dissection of the neck been performed initially 
on all 119 patients thought to be free of in- 
volved nodes, it is possible that we could have 
salvaged an additional two patients (1.7 per 
cent). This figure, however, closely approxi- 
mates the operative mortality rate of 4 per 
cent for radical operations on the neck quoted 
in the literature. 


SUMMARY AND CONCLUSIONS 


A study has been made of 217 cases of 
squamous cell carcinoma of the tongue seen 
at the Mayo Clinic in the five year period from 
1949 through 1953. 

Squamous cell carcinoma of the tongue com- 
prises approximately 0.8 per cent of all new 
cases of cancer and is responsible for 0.5 to 2 per 
cent of all deaths from cancer. 

Fifty-nine per cent of these 217 patients were 
in the sixth and seventh decades of life. A total 
of 75 per cent of these patients were men. 
Women have a somewhat better prognosis. 

Pain is the commonest complaint, but it is 
not an early symptom. A period of eighteen 
months appears to be a reasonable estimate 
for the duration of the natural course of the 
disease. 

If treatment had been instituted in all cases 
within two months after the initial onset of 
symptoms, an additional 20 to 30 per cent of 
the patients perhaps could have been salvaged. 
Although all the patients with in situ disease 
treated at the clinic survived for five years or 
more, this form of carcinoma is still a disease 
with lethal potentialities. 

The five year survival rate of the 149 traced 
patients with infiltrative disease treated en- 


1¢ 
li 
tr 
— 
is 
n 
| 52.9 
| 73-3 
Cc 

65. 

iS 
1S 
I. 

3- 
6 
( 

46 


Epithelioma of Tongue 


rely at the clinic was 42 per cent; the rate 
nong thirty traced patients treated in part 
‘re was 40 per cent. 

In comparable primary disease (grade 3 in- 
trating lesions more than 2 cm. in diameter 


ith involved lymph nodes) little difference « 


ists in the results of surgical dissection versus 
radiation. When comparable disease has in- 
sived the neck, however, surgical dissection 

clearly the treatment of choice. 

Eighteen patients had en bloc resection, and 
ne of them survived for five years or more; 
ywever, only two of these patients had proved 
vical metastasis. 

Suprahyoid dissection rarely is indicated in 
1e management of this disease. Prophylactic 
issection of the neck is not recommended as a 
outine procedure but is of value in selected 
nstances. 
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Hirschsprung’s Disease 


A NEW MODIFICATION FOR RECTOSIGMOIDECTOMY 


FayEK GHABRIAL, M.B., B.CH., M.CH., Cairo, United Arab Republic 


From the Department of Surgery, Kasr-el-Aini Uni- 
versity Hospital, and Childen University Hospital and 
the Department of Medicine, Cairo University, Cairo, 
United Arab Republic. 


IRSCHSPRUNG S disease or congenital mega- 
H colon is a condition characterized by a 
congenital defect in the formation of the para- 
sympathetic system supplying the distal colon. 
This defect is the absence of the ganglion cells 
in Auerbach’s plexus of the affected part. The 
extent of the aganglionic segment varies in 
various cases, but it always involves the recto- 
sigmoid and the rectum, and extends down 
to and even involves the internal sphincter. 
It may extend more proximally to involve 
portions of colon supplied by the parasympa- 
thetic fibers of the vagus; less commonly the 
whole colon may be thus affected and in rare 
instances the condition can extend to the small 
intestine [2]. 


DIAGNOSIS 


It is easy to detect histologically this con- 
genital absence of the ganglion cells in Auer- 
bach’s plexus of the aganglionic segment 
of the colon. The ganglion cells can be dem- 
onstrated in sections stained with hema- 
toxylin and eosin. They are found in clusters 
in between the layers of circular and longi- 
tudinal muscles. They are large-sized with 
finely granular cytoplasm, large nucleus and 
prominent nucleolus. They can also be identi- 
fied accurately enough in frozen sections, a 
fact which is made use of during operation to 
assure the complete removal of the aganglionic 
segment. 

An infant with idiopathic congenital mega- 
colon (Hirschsprung’s disease) manifests a 
rather unmistakable clinical picture. Consti- 
pation occurs from the time of birth, and 
there may be difficulty and delay in the first 
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passage of meconium. This condition persists 
and progresses. The abdomen becomes pro- 
tuberant and distended with flaring of the 
costal margins. Elevation of the diaphragm 
may be so marked as to simulate eventration. 
Distension may be so marked as to cause 
respiratory embarrassment. There is always 
the need for enemas to evacuate the bowel, 
and rarely do feces pass spontaneously and 
then in the form of hard scybala. Flatus may, 
however, be passed in annoyingly large quan- 
tities. Pain and vomiting are not marked 
features. There is no incontinence of feces or 
soiling of babies’ clothes. The tone of the 
sphincter is normal. The rectal ampulla is 
empty. Ulceration of the colon may occur 
as a result of stasis. This may lead to the 
occurrence of tarry diarrhea which may cause 
some clinicians, especially general practitioners, 
to shrink from diagnosing Hirschsprung’s 
disease which is associated in the minds of 
most if not all physicians with obstinate con- 
stipation. A barium enema, if properly carried 
out, is helpful in the diagnosis. A small amount 
of barium is injected and observed under the 
screen with the patient in the oblique or lateral 
position. The flow of barium should be stopped 
as soon as the dilated colon is partially filled; 
otherwise, the completely filled dilated sigmoid 
might obscure the outline of the narrowed 
rectum and rectosigmoid, especially in the 
anteroposterior view. Typically, there is a 
definite narrowing of the rectum and recto- 
sigmoid involving at least 8 to 10 cm. asso- 
ciated with definite dilatation of colon proximal 
to the narrow segment. The child is then 
allowed to evacuate; however, he typically is 
unable to void completely, a finding which 
should be recorded on a postevacuation film. 
Finally, rectal muscle biopsy [9g] will confirm 
the diagnosis and is a safe procedure. 
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Hirschsprung’s Disease 


The history, the clinical picture, the barium 
2nema studies and the rectal muscle biopsy 
will all help to differentiate idiopathic con- 
zenital megacolon, due to the presence of an 
ganglionic segment, from other conditions 
issociated with dilated colon; e.g., pseudo- 
negacolon and obstinate constipation that 
nay be due to psychogenic causes, or may 
xccur in mentally deficient children or con- 
genital cretins or as a result of the presence 
of organic anal obstruction. 


TREATMENT 


As a result of Swenson’s [s5—8,11] extensive 
work on this subject, the treatment of con- 
genital idiopathic megacolon has been firmly 
established on a scientifically sound basis. 
Apart from some cases in which a preliminary 
colostomy [10] may be indicated, Swenson’s 
method of treatment is a pull-through excision 
of the aganglionic segment. 

After a proper and thorough preoperative 
preparation, the patient is placed in the 
lithotomy position. An indwelling catheter is 
passed into the bladder. The abdomen is 
opened through a left paramedian incision. 
The peritoneum of the pelvic floor is freed all 
around the circumference of the bowel. The 
dissection is carried down to about three 
fourths of an inch from the pectinate line, 
keeping directly on the rectal wall all the time 
in order to preserve the nerves leading to the 
bladder and to the ejaculatory mechanism. 
The bowel is then divided at the lowest func- 
tional point on the colon. The two ends of the 
bowel are rapidly but securely closed. The 
blood supply to the proximal bowel must be 
elongated to reach the perineum without the 
slightest risk of devitalizing the gut. This is 
carried out by dividing one or two lower 
branches of the inferior mesenteric artery, at 
the same time preserving the arterial arcades. 
Then the aganglionic segment is everted 
through the dilated anus. An incision is sub- 
sequently made in the wall of the everted 
rectum about 14g inches from the pectinate 
line. An instrument is passed up through this 
incision and the normal colon is brought back 
down with it. An anastomosis is then carried 
out between the wall of the rectum and the 
lower end of the normal bowel, and the in- 
cision in the rectal wall is gradually carried 
around thetwall of the bowel followed closely 
by the anastomotic procedure. After securing 


Fic. 1. Obturator used in the operation. 


complete hemostasis, the pelvic floor is re- 
constructed and the abdominal wall is closed. 

To avoid division of the bowel wall be- 
fore pulling it through, a procedure which 
may possibly contaminate the pelvic cavity 
with subsequent postoperative complications 
of infection, some modifications have been 
suggested. 

In Hiatt’s [4] modification, an assistant 
inserts an Allis’ clamp through the anus into 
the midrectum where a portion of the wall is 
grasped. With gentle traction the lower 
rectum is turned inside out. Repetition of this 
maneuver easily effects a complete eversion 
or intussusception of the entire rectum and 
lower two thirds of the sigmoid through the 
anus; but in spite of this modification, Hiatt 
reported complications of infection in seven 
of twenty-three patients operated on in this 
manner [4]. 

Brown [3] has modified this method: a sig- 
moidoscope is passed well up into the sigmoid 
loop by an assistant. Two special needles, 
14 inches long, are then inserted through the 
end of the sigmoidoscope carrying with them 
two threads which are looped on the bowel. The 
result is that when the sigmoidscope and the 
needles are withdrawn, two traction threads 
are available to prolapse the sigmoid through 
the anus. 
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Fic. 2. A, thick silk ligature applied around the bowel on the stem of the obturator below its head. B, starting 
intussusception of the colon into rectum. C, intussusception completed. 


In Behairy’s technic [1], a wide thick-walled 
rubber rectal tube is passed through the anus, 
guiding it up to the level of the proximal 
resection. Then a thick silk thread on a needle 
is passed through the bowel wall and the rectal 
tube and tied. This stitch is repeated at four 
equidistant areas around the circumference of 
the bowel. When the rectal tube is pulled, 
the proximal colon is intussuscepted into the 
rectum and anal canal and everted. 

It should be noted that in Hiatt’s technic, 
there is traumatization by the sharp teeth 
of Allis’ clamp which probably predisposes 
to postoperative complications of infection. It 
should also be noted that in both Brown’s 
and Behairy’s technics there is actual pene- 
tration into the lumen of the bowel by the 
needles. To intussuscept the freed colon 
through the rectum and anal canal and at the 
same time avoid these possible disadvantages, 
the following simple method is suggested. 

A sigmoidoscopic obturator, of suitable size 
(Fig. 1), is passed a suitable distance up into 
the rectum, then a thick silk ligature is tied 
around the bowel on the stem of the obturator 
just below its head. (Fig. 2A.) Continuous and 
gentle traction on the obturator assisted by 
judicious manipulations from above results in 
easy intussusception of the colon into the 
rectum and anal canal. (Fig. 2A and B.) This 


50 


method was first used in May 1959, and in 
three cases since. No difficulty was encountered 
during operation and no postoperative com- 
plications of infection followed. Although the 
number of cases is relatively small, it is be- 
lieved that this modification is justifiably 
recommended. 


SUMMARY* 


1. A short account of the etiology, clinical 
picture ard treatment of congenital idiopathic 
megacolon (Hirschsprung’s disease) is given. 

2. Anew modification in the technic of recto- 
sigmoidectomy for this disease is suggested. 
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Metastatic Carcinoma of the Mandible with 
Primary Tumor in the Lung 


Jacques E. R. VRrEsos, M.p., JaMES K. Masson, M.D. AND EpGar G. Harrison, JR., M.D., 
Rochester, Minnesota 


From the Mayo Clinic and Mayo Foundation, Rochester, 
Minnesota. 
tea reports in the medical literature deal 
expressly with metastatic tumors of the 
jaws, which are to be sharply distinguished 
from involvement of the jaws by direct invasion 
from a contiguous malignant lesion originating 
in adjacent structures. The latter type of in- 
volvement occurs with relative frequency and 
seldom causes any diagnostic uncertainty. The 


following case of a metastatic tumor of the 
mandible with proved primary cancer of the 
lung is of interest because the condition is un- 
common and it was not suspected early even 
though it was the initial presenting complaint. 


CASE REPORT 


On August 10, 1959 a fifty-six year old white 
man registered at the Mayo Clinic with a history 
of apparent good health until March 1959 when 


Fic. 1. A, biopsy of bronchial tissue showed squamous cell carcinoma, grade 3, lining the bronchus (upper) with 
infiltrating nests such as those shown in the lower portion of the photomicrogram (hematoxylin and eosin; 
X 250). B, tissue from left lung (pneumonectomy) showed infiltrative nests of squamous cell carcinoma, grade 3, 
and surrounding fibrosis of parenchyma of the lung. Note pearly body (upper) (hematoxylin and eosin; X 100). 
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Metastatic Carcinoma of Mandible 


1G. 2. Note the destructive lesion involving the hori- 
ontal ramus, angle, and ascending ramus of the left 


nandible. 


ie felt a dull ache in the left side of his face which 
felt at first like a pressure pain and later like a 
oothache. He contacted his dentist who ordered 
lental roentgenograms which revealed nothing of 
lental origin to account for the pain. Three weeks 
later, because of persistent discomfort in the left 
‘heek, his home physician was consulted. He de- 
scribed a mass located in the left preauricular 
region and prescribed Achromycin®; but in spite 
of this the mass continued to culange and became 
hot and tender. 

Concerned by the gradual enlargement of the 
mass and not satisfied with the treatment he was 
eceiving, the patient sought another opinion. A 
diagnosis of parotitis was made and the patient 
was hospitalized. Sulfonamide drugs were adminis- 
tered, the parotid gland was massaged regularly 
and hot packs were applied. Despite continuous 
care the swelling increased and extended to involve 
the entire parotid and submandibular regions. On 
June 8, 1959 the patient suddenly coughed up 
bright red blood equal in amount to two table- 
spoonfuls. He was referred to the hospital and a 
oentgenogram of his thorax showed evidence of a 
tumor in the left lung. Bronchoscopy was per- 
formed and biopsy revealed a squamous cell epi- 
thelioma involving the left bronchus. (Fig. 1A.) 
On June 22, left pneumonectomy was performed 
ind a squamous cell epithelioma was removed from 
he left bronchus. (Fig. 1B.) The tumor in the left 
‘heek continued to increase in size and was assumed 
o be of an inflammatory nature. Treatment of the 
eft side of the thorax with cobalt-60 was initiated 
m July 13; at the same time a series of three treat- 
nents of 450 r each were administered to the 
yarotid regions to decrease the so-called inflamma- 
tory reaction of the parotid gland. The patient 
eceived his last treatment with cobalt-60 on 


: 
Fic. 3. Tissue from left mandible. Metastatic squamous 


cell carcinoma, grade 3, which was removed from deep 
within the mandible (hematoxylin and eosin; X 100). 


August 4; immediately following this treatment he 
registered at the clinic for advice and for treatment 
of the swelling in the left cheek. 

A large indurated mass involved the left side of 
the face and the mandible. The tumor measured 
approximately 9 cm. in diameter and was firm, 
slightly irregular, nontender and fixed to the man- 
dible. It expanded the parotid region, the cheek, 
and the submandibular region and it extended into 
the neck at the angle of the mandible. The results 
of intraoral examination were essentially normal. 

Roentgenograms of the mandible revealed an 
extensive malignant destruction of the ramus of 
the mandible on the left with an associated large, 
soft tissue mass; destruction extended down into 
the body of the mandible. There was no evidence 
of any bony involvement of the maxilla or the 
mandible on the left. (Fig. 2.) 

At this stage, although the presence of a meta- 
static tumor was strongly suspicioned, only biopsy 
could give a positive answer. Biopsy was performed 
on August 15, 1959 under local anesthesia and the 
tumor was reported to be a metastatic squamous 
cell epithelioma, grade 3, compatible with the 
primary tumor in the lung. (Fig. 3.) 

With the knowledge that bronchogenic car- 
cinomas are inclined to cause skeletal metastasis 
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in 25 to 45 per cent of all cases, roentgenograms 
were made of the spinal column, skull and pelvis. 
None of them showed evidence of any abnormality. 

A course of palliative x-ray therapy was outlined. 
The patient elected to receive the radiation therapy 
at a hospital near his home. 


REVIEW OF LITERATURE 


Because of the relative rarity of metastatic 
involvement of the jaws as recorded in the 
medical literature, we felt that a study of the 
reported case was important. About 220 cases 
of metastatic malignant lesions in both upper 
and lower jaws were found in the literature. 
It is highly possible that there are other in- 
stances of metastatic malignant lesions of the 
jaws which escaped our attention. 

At the Mayo Clinic, Cash and Royer re- 
cently have analyzed and later will report the 
clinical data on metastatic tumors of the jaw 
bones from 1911 to 1958. They were able to 
trace twenty cases of proved metastatic tumor 
in the jaw bones. The sites of origin of reported 
cases of metastatic malignant lesions involving 
the jaws closely parallels the reported primary 
sites associated with generalized osseous metas- 
tasis. This is understandable since most of the 
reported instances of metastasis to the jaw have 
occurred in patients with generalized meta- 
static disease. 

In the 220 cases reported in the literature the 
primary lesions most frequently accounting for 
metastasis to the jaw were as follows: carcinoma 
of the breast [1-27], fifty-one cases; carcinoma 
of the thyroid [3,7,22-24], forty-seven cases; 
hypernephroma [18,25-37], twenty-eight cases; 
carcinoma of the lungs [3,15,18,19,36,38—44], 
nineteen cases; carcinoma of the prostate 
[3,13,18,20,32,45,46], eleven cases; carcinoma 
of the lip [13,32,45], thirteen cases. Other pri- 
mary lesions which had metastasized to the 
jaws included hepatoma [47], seminoma [r9], 
melanoma [32,45,48-50], sarcoma of bone 
[11,15,51-53], neuroblastoma [53], lymphosar- 
coma [19,29,54], and Kaposi’s sarcoma [29]. 
Metastatic lesions to the jaws also have been 
reported from carcinoma arising in the follow- 
ing organs: stomach [3,29], uterus [18,55-57], 
large intestine [3,10,19,46,58—61], parotid gland 
[5], tonsil [73], adrenal glands [53,62,63], testes 
[64], ovaries [3,65-68], and nasal mucous 
membranes [45]. 

The case we have reported is the only case of 
metastasis to the jaw secondary to lung cancer 


54 


recorded at the Mayo Clinic. The entire medical 
literature contains reports of nineteen cases of 
lung cancers with metastasis in the upper or 
lower jaw. Dudits’ account [38] of metastasis 
of lung cancer to the jaw in 1935 was the first 
to be recorded. The actual incidence of meta- 
static malignant lesions involving the jaws is 
probably considerably higher than reported, as 
most osseous metastatic lesions occur late in 
the course of the disease and complete x-ray 
examinations and necropsy, especially of the 
facial area, seldom are made. 

It is a known fact, as emphasized by Ballan- 
tyne [69], that malignant cells of bronchogenic 
carcinomas frequently gain access to blood 
vessels. This ready access to the systemic circu- 
lation explains the frequency with which blood- 
borne metastasis complicates the course of 
bronchogenic carcinoma and explains the high 
incidence of widespread and sometimes bizarre 
distribution of the peripheral lesions [70]. Most 
authors agree that the reason the jaws are 
rarely affected is that they contain less red 
marrow and are less vascular than some of the 
other bones of the skeleton. In the age range 
of patients in which carcinoma prevails, there 
is usually a virtual absence of red bone marrow 
in the jaws [71,72]. 

We were able to review the reports of fifteen 
of the nineteen reported cases of metastasis of 
lung cancer to the jaw [3,15,18,19,20,36,38—43]. 
Although it was difficult to classify all lesions 
because of the unavailability of photomicro- 
graphs and lack of detailed information, we 
presumed that all were authentic and we con- 
sidered them as such. 

The most frequent jaw bone involved by 
such lesions is the mandible; the most frequent 
regions involved are the molar and premolar. 
Here the presence of cancellous bone is most 
abundant and this area also is in direct line 
with, and near the main branches of, the in- 
ferior dental artery [16]. Both of these features 
may have some bearing on the molar region as 
the most likely site for metastatic lesions of the 
jaws. The left side was involved in eight cases 
and the right side in seven cases. Three cases 
presented in females and twelve in males. The 
predominance of males is in relation to the 
greater frequency of cancer of the lungs in males. 


SYMPTOMS 


Although osseous metastasis generally occurs 
late in the known course of the disease, the 
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netastasis from lung cancer involving the jaw 
vas the first symptom in ten of the fifteen cases 
eviewed. Metastasis to the jaw was manifested 
linically through the development of (1) a 
umor which may be a soft tumor of the gingiva 
s occurred in two cases, a mass in the jaw as 
yccurred in four cases, or a growth from a tooth 
ocket as occurred in four cases; (2) pain as was 
1oted in seven cases (in three cases the tumor 
vas painless); (3) symptoms referable to the 
eeth, such as toothache and loosening of the 
eeth; (4) pathologic fracture of the mandible 
not reported but conceivable); or (5) neuro- 
ogic symptoms due to involvement of the 
nferior alveolar nerve resulting in paresthesia, 
jumbness or sensation of thickening of the 
ower lip. 

Some tumors give rise only to a vague aware- 
ness of an indefinite complaint in the jaws or 
ire entirely asymptomatic and the lesion is 
»verlooked or may be found during a routine 
roentgenologic survey of bone if, for example, 
other osseous metastatic lesions have been 
discovered. 

Other tumors of the jaw which might be 
found are primary oral epithelial or soft tissue 
tumors with osseous invasion, primary malig- 
nant lesions of jaw bone, benign tumors or 


cysts of the jaw, infection of dental origin, 
osteomyelitis and fibrous dysplasia. 


ROENTGENOLOGIC APPEARANCE 


In most cases metastatic carcinoma of the 
jaw produces evidence of bony lesions but the 
findings may be variable. Most lesions sec- 
ondary to tumors of the lung are osteoclastic 
in nature; whereas, the typical metastatic 
lesion in the mandible is a unilocular, radio- 
lucent, centrally located and fairly well circum- 
scribed lesion. Roentgenograms with diffuse 
shadows suggesting necrotic bone and large 
reas of bone rarefaction with perforation of 
the bone cortex are encountered occasionally. 
The case presented herein was the only one in 
the series of metastatic lesions to the jaw from 
srimary [ung cancer which showed such exten- 
sive destruction of the entire vertical ramus of 
the mandible. In the maxilla the x-ray findings 
ire difficult to define. In most of the reported 
ases destruction of the periodontal structures 
vas present or no lesion was demonstrable. 

Biopsy alone, if adequate and properly inter- 
yreted, is the only accurate method of estab- 


lishing the diagnosis. Of the fifteen cases 
reviewed, two lesions were diagnosed as adeno- 
carcinoma, three as anaplastic squamous cell 
epithelioma, and four as undifferentiated car- 
cinoma; two lesions showed pleomorphic ana- 
plastic malignant cells; one lesion showed 
infiltration of the epithelium by cancer cells. In 
three cases [3,38] no pathologic diagnosis was 
reported. 

Treatment in all cases of metastatic malig- 
nant lesions of the jaws is palliative only. Mod- 
erate doses of conventional x-ray therapy may 
be used with the idea that the dosage should 
not be pushed to the point that it induces radia- 
tion necrosis or enhances the likelihood of 
pathologic fracture. Rarely, because of pain 
and a large fungating tumor, surgical inter- 
vention may be resorted to as palliative 
management. 

Death usually ensues in a rather short time 
after the diagnosis of metastatic malignant 
lesion of the jaw, the time ranging from one 
month to one and one-half years in the cases 
reviewed. Most frequently death was due to 
other metastatic phenomena. 


SUMMARY AND CONCLUSIONS 


The case presented is the only case of meta- 
static tumor of the jaw secondary to ung cancer 
encountered at the Mayo Clinic. It is of interest 
because a well developed lesion in the mandible 
was first discovered as a dental complaint. The 
metastatic tumor of the jaw was present more 
than two months before any other clinical 
symptom of the primary disease and six months 
before the diagnosis of metastatic malignant 
lesion of the jaw. The patient was under medi- 
cal care as soon as the dental complaints arose. 
This case is reported to draw attention to the 
fact that all types of bone tumors occur in the 
jaw. Metastatic malignant lesions involving 
the jaws should be emphasized as a possible 
development whenever a tumor is encountered 
in the jaw. They should be suspected in the 
differential diagnosis of tumors of the jaws 
whenever atypical sites or symptoms are 
present. Lichtenstein’s statement that meta- 
static carcinoma is the commonest bone tumor 
when all tumors involving bone are considered 
can be denied or affirmed, as pertains to the 
jaws, only by conducting further investigation 
in which the jaws are more accurately con- 
sidered. Diagnosis is usually made by exclusion 
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of a primary lesion in the jaw and confirmed 
by careful search for a primary focus and sub- 
stantiated by histologic examination. 
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Traumatic Rupture of the Normal Spleen 


ANALYSIS OF EIGHTY-THREE CASES 


TimotHy DENNEHY, M.D., Somerville, Massachusetts, TimotHy A. LAMPHIER, M.D., Boston, 
Massachusetts, W1LL1AM WICKMAN, M.D., Miami Beach, Florida,* AND RONALD GOLDBERG, B.S., 
Marblehead, Massachusetts 


From the Boston City Hospital, Boston, Massachusetts, 
the St. Alexis Hospital, Cleveland, Obio, and the Central 
Hospital, Somerville, Massachusetts. 


HE STATISTICAL data from eighty-three 

cases of splenectomy for traumatic rupture 
of the spleen are presented in this paper. Al- 
though the literature is well endowed with 
studies of a similar nature, this series may be 
unique in that it consists of a large number of 
patients who, without any previous pathologic 
conditions of the spleen, sustained an acci- 
dental injury which caused a pure splenic 
rupture. It is our intention through careful 
examination of the data to set forth the clinical 
nature of a pure splenic rupture. 

The cases in this study were derived from 
three urban hospitals and represent the admis- 
sions of sixty cases to the Boston City Hospital 
from 1938 to 1952, twenty-one cases to the 
St. Alexis Hospital, Cleveland, Ohio, from 1947 
to 1952, and two cases to the Central Hospital, 
Somerville, Massachusetts, in 1956. Of these 
cases, QI per cent were admitted between 1946 


and 1956. (Table 1.) 


SEX AND AGE 


The classical concept that the male sex is 
more prone to splenic injury than the female 
sex has been borne out by this series [1,8, 10, 12]. 
Over 70 per cent of the patients studied were 
of the male sex. Many explanations for this 
phenomenon have been offered such as the 
protective garments worn by the female sex 
to the more active life of the male sex. Yet, the 
true reason remains obscure. 

It has been reported by many authors that 
the peak age incident of traumatic splenic rup- 


ture is the third through fifth decades of life. 
We have found that over 50 per cent of our 
cases were in the first two decades, while only 
36 per cent were in the third, fourth and fifth 
decades [8,13]. 

Of those forty-four cases in the first two 
decades, 57 per cent (or 30 per cent of the total 
series) of the patients were one hour to nine 
years old. We have, therefore, found that the 
peak incidence of such splenic injury is in early 
childhood prior to ten years of age. (Table 11.) 
It is also evident from the data that there is an 
indirectly proportional relationship between 
age and incidence which holds true for every 
decade of age to the age of eighty years. 

The mortality rate in those patients between 
sixty and eighty years of age was found to be 
six times that found in any other age group en- 
compassing twenty years. Therefore, although 
the incidence of splenic rupture is the least for 
persons over sixty years of age, the mortality 
rate in this age group is the highest. (Table 111.) 

In this study of eighty-three patients there 
were eleven deaths, one of which was a newborn 
baby who died one hour after birth. The over- 


TABLE 1 
DATES OF ADMISSION 


Dates No. of Patients | Per cent of Series 


1938 to 1941 4 
1942 to 1945 4 
1946 to 1949 23 
1950 to 1953 29 
1954 to 1956 23 


* Present address: Mt. Sinai Hospital, Miami Beach, Florida. 
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TABLE II 
SEX AND AGE INCIDENCE 


TABLE Ul 
MORTALITY BY AGE GROUPS 


No. of Patients 
Per cent 
of Series 


Male Total 


Female 


oto 9 
10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
Over 70 


OWN BNI 


25 
19 
16 
8 
6 
4 
3 
2 


83 


NV 
w 


\[ mortality rate in this series was 13 per cent 
nd is compared with that of other series in 
lable tv. 

CAUSES OF INJURY 


Other studies have shown that splenic rup- 
tures are more often caused by the blunt types 
of injuries than by the penetrating types [3,7,8]. 
We have found that 94 per cent of cases in our 
series were caused by a blunt injury. While this 
croup had a mortality rate of 11 per cent, the 
croup with a penetrating etiology had a 40 per 
cent mortality rate, indicating that while the 
penetrating wounds are the least common, they 


TABLE Iv 
MORTALITY RATE OF SPLENIC RUPTURE 


Mortality 
Author 


Bessel-Hagen [1] 
\ichelson 
suxton [5] 


‘oster and Prey [6] 

Vright and Prigot [18] 

‘ousselot and IIlyne [15] 
abinski and Harkins [19]... . .| 
oettig et al. [14] 

arghero and Guiria [g]........ 
ollinger and Fowler [3] 

‘arsons and Thompson [12].... 
<nopp and Harkins [8] 

lansfield [ro] 

resent series 


Age No. of 


No. of | Mortality 
(years) Patients 


Deaths (%) 


oto 9 
10 to 19 
20 to 29 
30 to 39 
40 to 49 
50 to 59 
60 to 69 
Over 70 


OF NS 


cause the greatest mortality. It is interesting 
to note that both of the patients, in whom 
injury was sustained by a bullet wound, died 
while the three patients injured by a stab 
wound survived. 

Of the types of blunt injuries, the automobile 
is indicted for being the most common cause 
of splenic injury and for having the greatest 
mortality rate; 38 per cent of the patients in 
our series were so injured and 17 per cent of 
these died. While injuries from falling were 
almost as frequent as the automobile accidents 
(30 per cent of the cases), they claimed only 
half the mortality rate of the latter. Next in 
frequency were injuries due to blows and 
sledding, but all seventeen patients survived. 
(Table v.) 


TABLE v 
MODE OF INJURY AND MORTALITY 


Per cent 
No. of | of Patients | No. of | Mortality 
Patients | with Known | Deaths (%) 

Etiology 


Mode of 
Injury 


Penetrating 


Age 
19 | 5 
3 18 30 16 | 6 
i 15 23 8 25 
9 19 6 | 17 
5 10 4 o 
6 | - | 3 | | 33 
3 5 | 2 | 100 
2 
2 | | 2 83 | 13 
| 100 
| 
| | | | 
27 46 SSS 
37 | 27 3. | 4 | 0 
20 30 Bullet...........| 2 3 | 2 100 
9 33 5 7 | 2 40 
4 30 43 
10 | Blunt 
15 | 7 
18 6 Automobile...... 30) |, 38 5 | 17 
32 12 Sledding.........| | 10 | | 
16 Delivery......... I I 100 
83 13 74 | 93 | 9 
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A definite mode of injury was not recorded 
in only four of the eighty-three cases or 5 per 
cent. Of of these was a fifty year old man in 
whom a laceration developed in the splenic 
capsule over the dorsal diaphragmatic surface 
which was associated with acute pancreatitis. 
Numerous adherent blood clots had completely 
separated the spleen from the diaphragm. 
Following splenectomy, the patient was well. 

Another was a twenty-one year old woman 
in whom a bleeding point near the hilus of the 
spleen in the direction of the angle developed, 
along with a ruptured ectopic pregnancy. She 
too was well following splenectomy. 

In a fifty-six year old woman, a complete 
transection of the spleen into two pieces which 
hung loose from a small vascular pedicle 
developed. There were no associated illnesses 
present in this patient and in this as in the 
other two cases no history of injury could be 
elicited. This patient was well following splenec- 
tomy. No information as to etiology or pathol- 
ogy was available for the fourth case. 

We are inclined to agree with others that 
these “‘spontaneous” cases are, in reality, the 
results of either a trivial unrecognized injury or 
one that had occurred some time previous to 
the rupture, an interval of time so long that 
the connection between the injury and the 
present illness (or the actual injury itself) was 
forgotten. This incidence would then fall into 
the category of latent splenic rupture. 


ASSOCIATED INJURIES 


That the incidence of associated injuries in 
patients with splenic rupture is high has been 
borne out by our study. In over three fourths 
of our patients there were injuries to other 
organs of the body. One third of the patients 
sustained injuries to the chest and head, and 
one seventh had fractures of the extremities or 
injuries to the kidneys. Injuries to the pan- 
creas, liver, heart and gastrointestinal tract 
were rather rare. (Table v1.) 

Since concussions, contusions and lacerations 
of the head as well as fractures of the extremi- 
ties are quite common in most types of acci- 
dents in which the subject is in motion, and 
since these areas are not directly related to the 
splenic area, these injuries are not too useful 
in the clinical diagnosis of splenic rupture. Any 
injury to the chest, however, especially accom- 
panied by evidences of damage to the kidney 
as manifested usually by macroscopic or micro- 
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TABLE VI 
INCIDENCE OF ASSOCIATED INJURIES 


No. of 
Patients 


Total Series 


Anatomic Parts Injured (%) 


Bones (fractures, excluding 
and vibe). 


Pancreas 


Small bowel... 
Stomach..... 


Omentum.... 
Diaphragm 


Ny 
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scopic hematuria should immediately cause 
the clinician to suspect a concomitant splenic 
injury. 


SYMPTOMS 


Pain in the abdomen is the chief index of a 
splenic rupture. We have found that 40 per cent 
of those patients with symptoms had gener- 
alized pain in the abdomen when admitted. 
Pain localized in the left upper quadrant was 
present in 36 per cent and in the left lower 
quadrant in 26 per cent. Only about ro per 
cent had symptoms pertaining to the right 
abdomen and epigastrium, while 14 per cent 
had pain in one or both shoulders. Symptoms 
pertaining to other areas of the abdomen rep- 
resented but a few scattered cases. Nausea and 
vomiting are common in patients with this 
condition. Over one third of the total series 
had vomited at least once prior to surgery. 
(Table vu.) 

It is interesting to note that of the eight pa- 
tients who had no abdominal complaints at the 
time of admission, four died (a mortality rate 
of 50 per cent). Although it is possible for a 
rupture of the spleen to occur without symp- 
toms, general or localized pain in the left side 
of the abdomen together with nausea and 
vomiting are so common that they might be 
considered the “splenic rupture syndrome.” 


SIGNS 


Generalized abdominal tenderness and spasm 
together with hypoperistalsis are the predomi- 
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TABLE VII 
SYMPTOMS 


TABLE 
SIGNS 


| No. of | Percent of 


Symptoms Patients Patients 


eneral abdominal pain. . 
scalized abdominal pain 

Left upper quadrant. . . 

Left lower quadrant.... 

Right upper quadrant. . 
Epigastrium. . 

Right lower quadrant. 
Paraumbilical 
bdominal pain ee to left | 


or both shoulders. | 


nant signs of this condition. About one half of 
those patients with demonstrable signs showed 
veneralized tenderness or spasm and over one- 
third showed hypoperistalsis. The left upper 
juadrant revealed the typical signs of peritoni- 
tis due to internal hemorrhage. This was 
demonstrated as spasm or tenderness localized 
in this region in over one third of the patients. 
Pain in the shoulder (Kehr’s sign) and dullness 
in the left upper quadrant (Balance’s sign) 
were positive in only 4 and 9g per cent, respec- 
tively. (Table viu1.) 

In 72 per cent of the patients a temperature 
of over 98.9°F. was present at the time of 
idmission. Over two-thirds ranged from 99°F. 
to 100.9°F. (Table 1x.) On admission, the 
systolic blood pressure in thirty-two patients 


TABLE Ix 
TEMPERATURE ON ADMISSION 


Temperature | No. of Per cent of Patients 
(°F.) Patients| with Known Temperatures 


96.0 to 96.9 
7.0 t0 97.9 
.0 to 98.9 
99.0 to 99.9 
100.0 to 100.9 
101.0 to 101.9 
102.0 to 102.9 
103.0 to 103.9 
104.0 
Not known 


No. of | Per cent of 
| Patients| Patients 


Tenderness 
Generalized 
Left upper quadrant... . 


Left lower quadrant.... 
Right upper quadrant. . 
Epigastrium. . 
Right lower quadrant. ; 
Paraumbilical 
Inguinal 
Spasm 
General. 
Left upper quadrant. 
Left lower quadrant... . 
Right upper quadrant. . 
Left upper quadrant 
Distension 
Hypoperistalsis...... 
Shifting dullness... . . 
Balance’s sign 
Kehr’s sign. . . 
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was less than 100 mm. Hg. These patients 
constituted 45 per cent of those who had their 
blood pressure taken. (Table x.) Of these pa- 
tients with evidences of shock, twelve were 
classified clinically as being in a state of severe 
vascular collapse. It was evident that as the 
shock increased in severity, the mortality rate 
rose. This was also reflected in the transfusion 
requirements, for as the requirements exceeded 
2 L. of fluid, the mortality rate increased 
sharply. A definite correlation between the 
degree of shock and the mortality rate is, 
therefore, evident. 


TABLE x 
BLOOD PRESSURE (SYSTOLIC) ON ADMISSION 


Blood Pressure 
(mm. Hg) 


No. of 
Patients 


Per cent of Patients 
with Known Pressure 


Over 100 55 
51 to 100 44 
Under 50 

Not known 


| 
| 
3! 40 
25 36 29 38 
18 | 26 re | 20 | 26 
8 | 11 14 
: 6 9 | 8 10 
6 9 5 6 
3 -| 2 3 
I I | I I 
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10 14 | 
26 31 | 35 
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TABLE xI 
WHITE BLOOD CELL COUNTS AND MORTALITY 


TABLE XII 
RED BLOOD CELL COUNTS 


} Per cent 
| No. of of Patients 


) Patients 


White Blood 
Cell Counts 


(108 per cu. mm, 


No. of | Mortality 


(%) 


| with Known 
| White Blood| 
| | Cell Counts 


| 
6 to 10 


to 15 
16 to 20 
21 to 25 
Over 25 
Not known 


LABORATORY STUDIES 


Hematologic studies for the diagnosis of this 
pathology have been greatly stressed [2,8,709]. 
If the traditional upper limits of normality in 
white blood cell counts is taken as 10,000 per 
cu. mm., then of the eighty-one patients with 
known counts, 86 per cent had elevated white 
blood cell counts. Two thirds ranged between 
11,000 and 25,000 per cu. mm. The mortality 
rate for those patients with counts of over 
25,000 per cu. mm. was 23 per cent, while the 
average mortality rate for the other groups 
was about 10 per cent. (Table x1.) 

Severe anemia (red blood cell counts of less 
than 3 X 10° per cu. mm.) was evident in 
38 per cent of the patients with known red blood 
cell counts, moderate anemia (3 to 4 X 10° per 
cu. mm.) was evident in 33 per cent and no 
anemia was present in 30 per cent. (Table x11.) 
In the eighty patients with known hemoglobin 
levels, 88 per cent had values between 6 and 
15 gm. per cent, while in the seventy-three 
patients with known hematocrits, 90 per cent 
had readings between 26 and 45 per cent. 
(Tables xu and xiv.) Our findings confirm the 
conclusions that the presence of anemia (as 
indicated by a low red cell count) and leuko- 


TABLE XIII 
HEMOGLOBIN 


Red Blood Cell 
Counts 
(109 per cu. mm.) 


Per cent of Patients 
with Known Red Blood 
Cell Counts 


No. of 
Patients 


2.1 to 3.0 
3.1 to 4.0 
4.1 to 5.0 
Over 5.0 

Not known 


cytosis are valuable laboratory aids in the 
diagnosis of splenic injury. Many have stressed 
the importance of roentgenograms for further 
confirmation of the diagnosis [4,11,13,16,17]. 
Radiologic studies were carried out for sixty- 
nine patients. Of these patients, 43 or 62 per 
cent of the results were noncontributory to the 
diagnosis. Sixteen per cent showed evidence of 
paralytic ileus, while the characteristic findings 
of increased density in the left upper quadrant 
and gastric dilatation occurred in 7 per cent 
and 6 per cent of the patients, respectively. A 
few of the patients showed the classic eleva- 
tion in the left side of the diaphragm, free 
abdominal fluid and shift of the stomach to the 
right. The findings of serration of the greater 
curvature of the stomach and obliteration of 
the splenic shadow that were stressed by 
O’Neill and Rousseau [11] were found in only 
two of the patients studied [6]. 

Urinalysis was performed in seventy cases. 
The only significant finding was hematuria 
in three of the patients. Although stressed by 
Wright and Prigot [78] paracentesis abdominis 
was only carried out in three patients. Free 
blood was aspirated in two patients. 


TABLE XIV 
HEMATOCRIT 


No. of 
Patients 


Hemoglobin 
(gm. %) 


Per cent of Patients with 
Known Hemoglobin Values 


Hematocrit No. of 
(%) Patients 


Per cent of Patients with 
| Known Hematocrit Values 


oto § 
6 to 10 
II to 15 
16 to 20 
Not known 


16 to 25 
26 to 35 | 
36 to 45 | 
Over 45 
Not known | 
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TABLE xv 
DELAY OF SURGERY AND MORTALITY 


of Normal Spleen 


TABLE XVI 
RESULTS OF TREATMENT 


ime from 
njury to 
Surgery 
(hours) 


Per cent 
of Surgical | No. of | Mortality 


| Deaths (%) 


No. of 


Patients | Patients 


oto 9 
10 to 19 
20 to 29 
30 to 39 
Over 40 


Totals... 


TREATMENT 


The standard treatment for splenic rupture 
; splenectomy. Seventy-three per cent of our 
patients underwent surgery, with the majority 
of them operated on within nine hours from 
the time of injury. There appears to be no 
correlation between mortality and the delay 
of surgery. (Table xv.) Of the ten patients who 
did not undergo splenectomy, four died giving 
a mortality rate of 40 per cent; whereas, the 
mortality rate for the patients who had splenec- 
tomy was only 10 per cent. (Table xvi.) 

If the arbitrarily set period of only forty- 

eight hours delay in onset of symptoms is con- 
sidered a “‘delayed rupture”’ of the spleen, then 
eight of the eighty-three patients (10 per cent) 
may be included in this category with the delay 
ranging from forty-eight hours to twenty-two 
days [12]. Fifty per cent of the procedures per- 
formed in this series involved an incision 
plitting the rectus abdominis muscle on the 
left side; 21 per cent involved a transverse 
incision and 16 per cent, a paramedian incision 
mn the left side. Other types performed in a 
ew instances were a subcostal incision on the 
‘ft side, an incision on the right side of the 
pper midline and a_ hockey-stick incision. 
yixty-three per cent of the operations lasted 
etween two and three hours. No correlation 
etween the lengths of time taken during sur- 
ery and mortality was evident. 


POSTOPERATIVE COMPLICATIONS 


Of the seventy-three patients who had a 
plenectomy, 74 per cent recovered without any 
ostoperative complications. Of the nineteen 
yatients in whom complications did develop, 


No. of | No. of | Mortality 


Treatment 
Patients} Deaths (%) 


Splenectomy.......... 
No splenectomy 


Total 


32 per cent had pulmonary atelectasis. Wound 
sepsis and pneumonia accounted for 16 per cent 
of the complications. Other disorders are given 
in Table xvu. 


COMMENTS 


Various investigators have reported mortal- 
ity rates ranging from 46 per cent to 92 per 
cent. As would be expected, the mortality rate 
was highest in the older age group. In scanning 
the mortality figures for the sixteen series 
reported, one is immediately aware of the 
variability from series to series in this rate. 
We could find no correlation between the delay 
in performing surgery and the mortality rate, 
as there was only one death in the eleven cases 
in which surgery was performed ten or more 
hours after the reported accident. The varia- 
bility in signs and symptoms from patient to 
patient was evident. They ranged from all of 


TABLE 
POSTOPERATIVE COMPLICATIONS 


Per cent of 
Patients with 
Complications 


No. of 


Complications Patients 


Pulmonary atelectasis 
Wound 
Subphrenic abscess......... 
Cardiac arrest 

Elevated temperature 
Distension 

Pseudocyst of pancreas 
Pulmonary congestion and 


NN NW WwW 


Asthma 

Anuria 

Paralytic ileus............. 
Gastric dilatation 


| | 
| 
| | 10 4 40 
| 44 60 5 II 
II 15 I 9 II | 13 
5 7 0 
3 4 
10 14 I 10 
| 32 
| 16 
16 
| om 
II 
| II 
| 
| | 5 
| 5 
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5 
1 5 
I 5 
1 5 
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TABLE XVIII 


CAUSES OF DEATH IN ELEVEN PATIENTS 


| No. of Deaths 


Cause 
Hemorrhage... . . 
Irreversible shock 
Other 
Fractured skull. 
Lacerated lung. . 
Lacerated liver......... 


the expected signs of a ruptured intra-abdomi- 
nal viscus to no abdominal complaints what- 
soever. Nevertheless, pain in the left side of the 
abdomen with nausea and vomiting may still 
be considered the splenic rupture syndrome. 
Pain occurring in the left shoulder was present 
in only 4 per cent of the patients; this figure 
was much lower than expected. It must be con- 
cluded that the absence of Kehr’s sign does not 
rule out rupture of the spleen, but, when 
present, it is helpful for focusing attention on 
the possibility of splenic rupture. Roentgeno- 
grams of the abdomen revealed serrations of 
the greater curvature of the stomach in only 
two of the sixty-nine patients so studied, thus 
indicating the relative importance of this find- 
ing in diagnosis. (Table xvi.) 

In conclusion it must be stated that the 
signs and symptoms of a ruptured spleen are 
variable, and that the diagnosis is frequently 
obscure immediately following injury. Yet in 
this age of increasing speeds, violence and ten- 
sions, the incidence will increase. Therefore, 
importance must be attached to any one sign 
or symptom if early diagnosis is to be made and 
treatment instituted. 


SUMMARY 


1. An analysis of eighty-three cases of trau- 
matic rupture of the normal spleen is presented. 

2. Male persons outnumber female persons 
in their susceptibility to this type of injury. In 
our series 70 per cent of the patients studied 
were of the male sex. 

3. The peak incidence of traumatic rupture 
of the spleen occurs in the first two decades 
of life. 

4. This injury is more often caused by the 
blunt type of trauma rather than by the pene- 
trating type. The penetrating wounds, however, 
cause the greatest mortality. 

5. The so-called spontaneous cases of rup- 
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tured spleen are most likely due to either a 
trivial or unrecognized injury or one that oc- 
curred some time previous to the rupture. 

6. There is a high incidence of associated 
injuries in persons with a ruptured spleen. In 
our series, over 75 per cent of the patients had 
injuries to other organs of the body. 

7. Localized pain in the left side of the ab- 
domen together with nausea and vomiting are 
so frequent in patients with splenic rupture 
that it might be considered the “‘splenic rupture 
syndrome.” 

8. Leukocytosis and evidence of a declining 
hemogram are extremely important laboratory 
findings in the diagnosis of traumatic splenic 
rupture. 

g. The roentgenographic findings are usually 
noncontributory in the diagnosis. 

10. The only satisfactory treatment for trau- 
matic rupture of the spleen is still splenectomy. 
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Cancer of the Large Bowel in the 
Young Adult 


ALLAN HALL, M.D. AND RoBert J. CoFFEy, M.D., Annandale, Virginia 


From the Department of Surgery, Georgetown University 
School of Medicine, Wasbington, D. C. 

ARCINOMA of the large intestine is usually 
¢* thought of as a disease primarily affecting 
patients in the middle and elderly age group; 
however, it has been shown in a study of pa- 
tients with gastrointestinal tumors in the mili- 
tary age group that 77 per cent of malignant 
epithelial tumors occur in the large intestine 
[10]. Except for discussions relating to the dis- 
ease in childhood and the occasional case re- 
ports of its occurrence in young adults and 
adolescents, the surgical literature contains few 
studies of colonic cancer in patients of the 
young age group. 

The present study is a review of all cases of 
proved carcinoma of the large bowel in patients 
between the ages of sixteen and forty years 
inclusive, treated during the twelve year 
period, 1946 through 1957. A clinicopathologic 
survey of data relating to these patients will 
be presented with emphasis on diagnosis and 
prognosis. According to the location of the 
primary lesion, the study has been divided into 
a “right colon” group and a “left colon” 
group. Included as right colon are the cecum, 
ascending colon, hepatic flexure and transverse 
colon. The left colon includes the splenic flexure, 
descending colon, sigmoid, rectum and anus. 


INCIDENCE 


A total of 718 patients with cancer of the 
large bowel were seen from 1946 through 1957 
and fifty of these were in the sixteen to forty 
year age group. This is an incidence of 6.9 per 
cent, which is comparable with other reports 
[6,23,27,28]. Twenty-eight (56 per cent) of the 
patients were men, while twenty-two (44 per 
cent) were women. As might be expected, there 
was a greater incidence with increase in age. In 
the sixteen to twenty year and the twenty-one 
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to thirty year age groups there were twelv: 
patients (24 per cent). The thirty-one to forty 
year age group accounted for thirty-eight pa 
tients (76 per cent). (Table 1.) 

There was a total of fifty-one carcinomas o 
the large bowel in the fifty patients. Nineteer 
of these were located in the right colon and 
thirty-two were in the left. (Table 11.) 

In the general distribution of the lesions, 
64 per cent were found in the left colon, a lower 
percentage than is usually reported [3,5,6,75, 
22,32]. Twenty-five (50 per cent) of the lesions 
were located in the sigmoid colon or rectum. 
It is interesting to note that carcinoma of the 
transverse colon occurred only in male patients 
and that sigmoid and rectal cancers were found 
in equal distribution among men and women. 

One patient had a second nonsimultaneous 
primary malignancy of the colon. This patient 
was a nineteen year old woman, with recta! 
carcinoma, who was found to have a primary 
cecal carcinoma during a laparotomy for intesti- 
nal obstruction fifteen months after the initial 
Miles’ resection. Although this is a small series, 
this one instance of multiple primary cancer 
of the colon would represent 2 per cent of the 
group. This incidence is below the 2.9 to 
5.8 per cent reported by other investigators 
[4,16,20,21, 30]. 


TABLE | 
INCIDENCE ACCORDING TO AGE GROUP 


Age Group | Male 
(yr.) Patients 


Female 


Total 
Patients | 


16-20 2 
21-30 | 8 2 


| 

| 2 (4%) 
31-40 | 20 18 | 
| 


10 (20%) 
38 (76% ) 


Total 28 (56%) 22 (44%) 
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TABLE Il 
LOCATION OF PRIMARY LESION 


TABLE 
SYMPTOMS OF CARCINOMA OF THE COLON 


Male | Female 
| Patients | Patients 


No. |Per Cent 


Location 
ght colon 
Ascending colon.. 


Hepatic flexure... 
Transverse colon. . 


ft colon 
Splenic flexure... . 
Descending colon . 
Sigmoid 
Rectum 


= 


* One cecal carcinoma was a second nonsimultaneous 
primary tumor. 


SYMPTOMATOLOGY 


There were no patients in this study who 
were entirely asymptomatic. The duration of 
symptoms prior to diagnosis ranged from two 
days to twenty-four months, the average being 
six months. The location of the tumor made no 
significant difference in the duration of the 
symptoms. 

No attempt was made in the evaluation of 
the symptoms to differentiate them as to first 
symptoms or presenting symptoms, but rather 
to consider all symptoms present prior to 
diagnosis. The accuracy of symptom analysis 
is always debatable because of two major 
variables: the patient’s recollection of symp- 


Right Colon | Left Colon Total 
(18 patients) | (32 patients) | (50 patients) 
Symptoms 


No. |Per Cent Per Cent 


Abdominal pain... 
Rectal bleeding... . 
Constipation 
Vomiting 
Weakness......... 


Anorexia 


OWNS 


toms and the ability of the examiner to elicit 
precise symptomatology. Over-all frequency of 
symptoms, comparative incidence as to loca- 
tion and grouping of related symptoms are 
shown in Tables 111 and tv. 

Abdominal pain was the most frequent 
symptom (74 per cent) of all patients; following 
in frequency were rectal bleeding (52 per cent) 
and constipation (40 per cent). Of the right 
colon group, abdominal pain occurred in 94.4 
per cent of patients; second in frequency was 
weakness; next, were gastrointestinal symptoms. 

With carcinoma of the left colon the major 
symptoms were rectal bleeding, abdominal pain 
and constipation and these occurred in 68.7, 
62.5 and 43.7 per cent of patients, respectively. 

A change in the bowel habit consisting of 
constipation, diarrhea, alternating constipation 
and diarrhea, tenesmus or any combination of 
these symptoms was present in 78.1 per cent 
of patients having carcinoma of the left colon 
and in 64 per cent of the fifty patients. Upper 
gastrointestinal complaints such as nausea, 
vomiting or anorexia were seen in 83.3 per cent 


TABLE IV 
RELATED SYMPTOMS 


Symptoms 


Right Colon 
(18 patients) 


Left Colon 
(32 patients) 


Total 
(50 patients) 


| No. | Per Cent} No. | PerCent} No. | Per Cent 


hange in bowel habits: 


Constipation, diarrhea, alternating diarrhea and constipation, 


tenesmus 
pper gastrointestinal disturbances: 
Nausea, vomiting and anorexia 


= 
4*| 8 2 I | 17 | 04 | 20 | 62.5 | 37 74 
24 10 4 I | 22 68.7 | 26 52 
| 5 | 10 3 33 | 43.7 | 20 40 
7 38 8 25.0 30 
| an 8 44 21.8 | 15 | 30 
I 5 | 11 34.4 | 42 | 24 
2 4 I I 
4 | 8 I 3 
| 12] 24 6 6 
| 13 | 26 6 7 
32 | 64 15 
| 
| 
| | 
7 38.8 25 78.1 32 64 
15 | 83.3 | 11 | 34.4 | 26 52 
| 
| 67 
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of patients with carcinoma of the right colon 
and in 52 per cent of the entire group. 

Weight loss was not included in the tabula- 
tion of signs and symptoms because of the 
vagueness and uncertainty of many patients 
regarding this. It was present, however, in 
thirteen (72.5 per cent) of the carcinomas of 
the right side and in thirteen (40.6 per cent) 
of the lesions of the left side in a total of 
twenty-six patients (52 per cent) of the entire 
group. 

PHYSICAL FINDINGS 

The findings on physical examination have 
been limited to the palpation of an abdominal 
mass, hepatomegaly, rectal mass, or a lesion 
on sigmoidoscopic examination. Physical signs 
of partial or complete intestinal obstruction 
such as tenderness, distention and abnormal 
peristalsis have been excluded from this study. 

There was a palpable abdominal mass in 
each of seven patients (38.8 per cent) with 
cancer of the right colon, while four masses 
(12.5 per cent) were detected in patients with 
cancer of the left side; thus, abdominal mass 
was present in eleven cases, or in 22 per cent 
of the fifty patients. Hepatomegaly was noted 
in one patient with a malignancy of the hepatic 
flexure and in another with rectal carcinoma. 

For the twenty-six lesions in the sigmoid, 
rectum and anus, a positive sigmoidoscopic 
examination was present in twenty patients for 
an incidence of 76.9 per cent of this group. In 
these same patients a mass was detected on 
digital rectal examination in fifteen (57.7 per 
cent). By a combination of sigmoidoscopy and 
digital examination, the diagnosis could have 
been made in twenty (40 per cent) of the fifty 
patients. 


LABORATORY STUDIES 


Anemia was noted in two thirds (66.6 per 
cent) of the patients having a malignancy of 
the right colon, in comparison to 37.5 per cent 
of those having lesions of the left colon. Almost 
one half of all the patients in this series were 
anemic. Examination was made for presence 
of blood in the stool of thirty patients, with 
positive results in nineteen (63.3 per cent). 
The number of positive tests was about equal 
for patients with malignancy of the right colon 
and those with malignancy of the left colon. 
There were eight patients without a history of 
rectal bleeding who had a positive stool test. 
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If we combine these eight patients with the 
twenty-six having a definite history of recta 
bleeding, thirty-four (68 per cent) of the entir« 
series had either gross or chemically positive 
evidence of rectal blood loss. 

The diagnosis of carcinoma of the larg: 
bowel was made radiographically in thirty-fiv« 
instances (94.6 per cent) of the thirty-sever 
patients examined by x-ray. A lesion of th« 
ascending colon and another of the sigmoic 
colon were not diagnosed by barium enema 
giving an incidence of 5.4 per cent false nega- 
tive examinations. 

There were nine patients in whom an incor- 
rect diagnosis was made and treatment ren- 
dered for gastrointestinal complaints prior t« 
discovery of cancer of the large bowel. (Table v 


TREATMENT 


The operability rate for the entire series was 
100 per cent. Curative resections were per- 
formed in thirty-three patients for a curative 
resectability rate of 66 per cent. In eleven 
patients (22 per cent) the resections were 
palliative, and no resection was undertaken 
in the remaining six patients (12 per cent). 
(Table v1.) 

Three deaths occurred in the hospital post- 
operatively giving an operative mortality of 
6 per cent. These deaths occurred in patients 
receiving palliative treatment only. One was 
a twenty-two year old man with carcinoma of 
the ascending colon who died of carcinomatosis 
twenty-one days after a side to side ileotrans- 
verse colostomy bypass. Another was a thirty- 
three year old man who died ten days after an 
exploratory laparotomy with carcinomatosis 
secondary to a primary lesion of the transverse 
colon. The third patient was a sixteen year old 
girl (the youngest patient in the series) with a 
sigmoid carcinoma, who died of widespread 
abdominal metastases twelve days after an 
anterior resection and hysterectomy. 

Five patients underwent emergency surgical 
procedures at the time of admission. Intestina 
obstruction was present in four, while the fifth 
patient had a perforated carcinoma of the 
sigmoid, 


PATHOLOGY 


Except for squamous cell carcinoma of the 
anus, all of the tumors were adenocarcinomas 
Pathologic grading was reported in only 
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TABLE V 
INCORRECT DIAGNOSES AND TREATMENT PRIOR TO DISCOVERY OF CARCINOMA OF THE COLON 
| | 
Patients | S BE Incorrect Diagnoses | Treatment* before Carcinoma 
| Sex and Race | | : of Lesion 
| Diagnosed 
_| 
W. | 36,M,N —_| Chronic appendicitis | Appendectomy | 6 mo. Sigmoid 
McK. | 36,M,W | Diverticulitis Medical | 6 mo. Sigmoid 
R. 39,F,W | Hemorrhoids Hemorrhoidectomy 6 wk. Sigmoid 
| (barium enema and 
sigmoidoscopy nega- 
| tive preoperatively) 
i | 21,F,W | Appendiceal abscess Medical 4 wk. Sigmoid 
R. | 29,M,W | Granuloma inguinale | Medical | 4 wk. Anus 
ee | 27,M,N Acute appendicitis Appendectomy 2 wk. | Hepatic flexure 
Bs | 27,M,W Acute appendicitis Appendectomy 3 wk. Sigmoid 
.M. 30,F,N | Acute appendicitis and} Appendectomy 3 wk. Sigmoid 
| sigmoid diverticulitis | 
ck. McP. | 28,M,N _ | Acute appendicitis Appendectomy 6 mo. | Ascending colon 


* In all of the appendectomies a normal appendix was removed. 


twenty-six of the fifty tumors. None of these 
were considered to be grade 1 carcinomas. 
Seventeen of the twenty-six (65.4 per cent) 
were classified as grade 2 or well differentiated 
carcinomas. The remaining 34.6 per cent were 
grade 3 or 4 malignancies. Ten ungraded carci- 
nomas were of the mucinous (colloid) type. 
Lymph node metastases were present in 


TABLE v1 
TREATMENT 
| Right | Left | 
Type ro Colon | Total 

Palliative | 
Resection and anastomosis. . 6 
Colostomy or cecostomy . 
Combined resection. . . o | 1 1 
Exteriorization...... 1] 4 
Bypass 2 o | 2 

Miscellaneous (subtotal colec- 

tomy with ileostomy)... . 
Fotel........ | 17 

Curative 
Resection and anastomosis...| 10 | 10 | 20 
Combined resection... . . | 9] 9 
Exteriorization......... | 2 

Miscellaneous: 

Total colectomy with | | 

Subtotal colectomy and | 


62 per cent of the series. This was most common 
in patients with metastases of the right colon 
in which thirteen (72.2 per cent) of the eighteen 
showed lymphatic involvement. 

In one half of the patients there was evidence 
of serosal involvement, perforation or direct 
extension into the surrounding tissues. This 
was evenly distributed among patients with 
tumors of the right and tumors of the left side. 

Visceral metastatic disease characterized by 
hepatic spread or abdominal carcinomatosis 
was present in 26 per cent of the patients. The 
presence or absence of vascular invasion or 
perineural infiltration was not reported in a 
sufficient number of cases to make any evalu- 
ation possible. (Table vu.) 


TABLE VII 
METASTASES IN PATIENTS WITH CARCINOMA 
OF THE COLON 


a Right Colon | Left Colon Total 
Findings (18 patients) |(32 patients)|(s0 patients) 

Adenocarcinoma 

ae 2 15 17 

2 4 6 

Mucinous.......... 7 3 10 

Not specified....... 6 8 14 
Lymph nodes positive. | 13 (72.2%) | 18 (56.3%) | 31 (62%) 
Lymph nodes negative.| 5 (27.8%) | 14 (43.7% 19 (38%) 
Serosal involvement, 

perforation or direct 

extension.......... 12 (66.6%) | 13 (41.6%) 25 (50%) 
Visceral metastatic dis- 

7 (38.8%) | 6 (18.7%) 13 (26%) 
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TABLE VIII 
DEATH OF PATIENTS IN SERIES WITH 
CARCINOMA OF COLON 


TABLE 1x 


PATIENTS IN SERIES WITH CARCINOMA OF 
COLON AND STILL LIVING 


Period of Survival after 
Operation (mo.) 


Deaths 


- O = NS NWO COO 


Lost to follow-up 


Ww 


* Includes the three postoperative deaths. 


Only ten patients in this study showed no 
evidence of lymphatic involvement, tumor 
penetration of the bowel wall or visceral 
metastases at the time of treatment. One of 
these patients had carcinoma of the ascending 
colon, while the other nine patients had carci- 
nomas located on the left side of the bowel. 

Coexistent colonic disease was present in 
eight patients, or 16 per cent. Four patients 
had a past history of ulcerative colitis, two had 
multiple polyposis and the remaining two had 
multiple polyps. 


RESULTS 


At the time of this study there are only ten 
known survivors, or 20 per cent of the total 
group, and of these one patient has proved 
hepatic metastases. Thirty-two patients died 
of colonic cancer; five patients were lost to 
follow-up; and there were three postoperative 
deaths. (Table vit.) 

In the group of thirty-five patients who died 
from carcinoma of the large bowel, twenty- 
seven (77 per cent) died within two years after 
operation. The period of survival for patients 
currently alive ranges from thirty-four months 
to nine years and three months. Four of these 
living patients apparently have been free of 
disease for five or more years. (Table rx.) 


COMMENTS 


The five year survival rate of patients in this 
series lends support to the general concept and 
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Patients | Sex and | 
Race 


MM. 
M. M. 
W..B. 

J. K. 

M. McP. 
M. R. 


| 
34,W,F 
36,W,F 
390,W,M 
33,N,M 
28,N,M 

| 34,N,M 


Primary Site 


Rectum 

Rectum 
Descending colon 
Sigmoid colon 
Splenic flexure 
Ascending colon 


| 
| 


Survival Time 
to Date 


34 mos.* 
36 mos. 
36 mos. 
46 mos. 
56 mos. 
59 mos. 


Ascending colon | 
Sigmoid colon 


| 5 yr., 1 mo. 
| 
Rectum | 


5 yr., 7 mo. 
7 yr., 10 mo. 
Q yr., 3 mo. 


P. P. | 33,W,M 
| 39,W,M 


| 29,W,M| Anus 


* Has hepatic metastases. 


that expressed in recent articles [2,11,12,24] 
indicating a very poor prognosis for young 
adults with carcinoma of the large bowel. There 
are studies, however, in which a more optimistic 
viewpoint is presented [6,15,18,19]. 

Both in the past and in recent years the 
majority of statistics gives a five year survival 
rate ranging from 25 to 50 per cent or more 
[1,6-0,13-15,17,22,23,25-20,31,32]. The reasons 
for the exceedingly low salvage rate in the 
present study are difficult to explain, although 
there are several points worthy of consideration. 

The symptomatology, duration of symptoms, 
resectability rate and extent of resection does 
not seem to have had a direct influence on the 
outcome of disease in these young patients 
since these factors were similar to those noted 
in older adults with cancer of the large bowel 
in whom the prognosis appears to be better. 

From this study it is suggested that the 
advanced stage of disease at the time of oper- 
ation has a significant effect on the end results. 
Despite the fact that the pathologic examina- 
tions were not complete as to tumor grading, 
vascular involvement or perineural infiltration, 
80 per cent of the patients had ‘“‘unfavorable”’ 
lesions as evidenced by lymph node metastases, 
extension through the bowel wall or distant 
spread when treatment was instituted. 

Cancer of the colon or rectum in young 
adults appears to be a more rapid and aggres- 
sive disease when compared to that usually 
found in the older patient. The only chance of 
possibly increasing the number of five year 
survivals is earlier diagnosis. For this reason 
the clinician should be suspicious and consider 
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e likelihood of carcinoma of the large intes- 
e in any young patient presenting with any 
nbination of abdominal pain, evidence of 
tal bleeding, a change in bowel habits or 
per gastrointestinal complaints. 

[his is especially important when the symp- 
ns are unexplainable or not typical of any 
» condition. A thorough physical examina- 
n and diagnostic studies directed to the 
ge bowel are mandatory in this situation. 
e errors in diagnosis and treatment which 
curred in this study might have been avoided 
the possibility of a large bowel malignancy 
d been considered preoperatively and a care- 
exploration had been performed at the time 
surgery. 


SUMMARY AND CONCLUSIONS 


1. A study of fifty young adults with carci- 

yma of the large intestine has been presented. 
i he symptoms, physical findings and results of 

agnostic study are similar to those found in 
any age group. 

2. At the time of treatment 80 per cent of 
the patients had pathologic findings present 
which could not be considered favorable for a 
cure. This seemed to be the major factor of 
prognostic significance in this study. 

3. Cancer of the large bowel in the young 
adult age group has a poor prognosis due to an 
accelerated rate of growth and spread. Only 
four patients (8 per cent) of the fifty are alive 
five years or more after treatment. 

4. Earlier diagnosis is necessary to improve 
the five year survival rate, and this is dependent 
on the clinician being aware of and suspecting 
large bowel malignancy in any patient with 
appropriate symptoms regardless of his age. 
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Paralysis of the Vocal Cords after 
Thyroidectomy 


A REVIEW 


MatrtHew H. Evoy, m.b., Seattle, Washington 


om the Department of Surgery, University of Wasb- 
zton School of Medicine, Seattle, Washington. 
yaracysis of the vocal cords must be re- 
garded as one of the dreadful complications 
f surgery in benign disease. Injuries to one or 
oth of the recurrent nerves may result in a 
high percentage of cases in which exposure is 
oor, hemostasis is ignored or the surgeon con- 
uses competent surgery with fast surgery. 
[here is no implication that nerve injury in- 
dicts the surgeon. Paralysis of the vocal cords 
s the rare but inevitable and probably irre- 
ducible complication of the most careful and 
meticulous operations on and about the thyroid 
gland. For those who have been unfortunate 
enough to injure both nerves, little need be said 
of the sad aftermath; for those who have been 
spared the worry and anxiety, this treatise may 
well serve as an alert to and a warning of a most 
serious complication. 


INCIDENCE 


The incidence of recurrent laryngeal nerve 
injury during thyroidectomy has been reported 
is 0.7 per cent [7], 3.9 per cent [2], 4.7 per cent 
[3], 5.7 per cent [4], 7 per cent [5] and 13.3 per 
ent [6]. The incidence of bilateral injury has 
een found to be 1.5 per cent in a study of 504 
yatients after thyroid operations [3]. In repeat 
thyroidectomy the risk of nerve injury ranges 
rom 10 to 15 per cent [7]. Published figures 
nust be regarded as understating the true per- 
centage of nerve injury because many unilateral 
njuries are never recognized. The actual num- 
er with postoperative cord changes will be 
<nown only when every surgical candidate is 
siven a preoperative and postoperative indi- 
rect laryngoscopic examination. 

Paralysis of the vocal cords may be regarded 


as a medical disorder in approximately 10 per 
cent of cases [8]. Although the consequences of 
this paralysis differ in no way from those fol- 
lowing surgical recurrent laryngeal nerve in- 
jury, the latter phenomenon will receive ex- 
clusive consideration in this article. 


ANATOMY AND PHYSIOLOGY 


The human larynx is an intriguing and per- 
plexing organ that has been the subject of a 
great deal of investigation. Much of its physi- 
ology is controversial; some of its functional 
anatomy is still in doubt; consequently the 
understanding of its disturbed anatomy and 
physiology must of necessity be far from com- 
plete. The intrigue of the human larynx has 
been shown magnificently by the direct laryngo- 
scopic motion pictures by Bell Telephone Labo- 
ratories. In these living photographs speed 
cameras recorded 4,000 frames per second and, 
with the action slowed 250 times, the muscular 
function is strikingly shown. 

Before considering the laryngeal complica- 
tions, the pertinent anatomy and physiology 
of the nerves to the larynx may well be con- 
sidered. Both recurrent nerves arise in the upper 
thoracic space, pass in the tracheoesophageal 
groove and enter the larynx just behind the 
inferior tubercle of the thyroid cartilage. Very 
rarely, when the right fourth aortic arch fails 
to develop normally, the right recurrent nerve 
will not be recurrent and will pass straight over 
from the vagus trunk [9,10]. The nerves usually 
lie against the thyroid gland where the capsule 
is very nondistinct [11]. Although the nerve 
fibers may pass through fissures in the gland, 
actual penetration of the gland substance is 
quite contrary to embryologic fundamentals 

[12]. In approximately 73 per cent of nerves, 
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branching will have taken place below the 
thyroid cartilage [13]. The branching occurs 
below the level of the gland in 21 per cent, in 
the lower two thirds of the gland in 55 per cent, 
and in the upper third or superior pole level in 
24 per cent, and as many as six branches may 
be present [14]. There appears to be no dis- 
parity in the anatomy of the recurrent nerves 
on either side [15]. The nerve may be anterior 
or posterior to the inferior thyroid artery [16]. 
Although it has been held that the original 
branching of the nerve separates the adductor 
and abductor components [17], it is also be- 
lieved that the nerve divides into sensory and 
motor fibers and that the anterolateral branch 
is motor [78]. 

The superior laryngeal nerve usually divides 
high out of harm’s way and the internal or sen- 
sory branch passes deep to the superior thyroid 
artery just below the level of the hyoid bone. 
The external or motor branch passes downward 
and inward beneath the insertion of the sterno- 
thyroid muscle. 


EFFECTS OF NERVE INJURY 


Injury to the superior laryngeal nerve is 
probably relatively rare. If the internal branch 
is interrupted, a persistent postglutition cough 


may result, presumably from the entrance of 
liquid into the respiratory passages, but phona- 
tion will probably not be affected. If the ex- 
ternal branch is injured, the cricothyroid 
muscle will be paralyzed and, with the con- 
sequent disturbance of the tension and adduc- 
tion of the vocal cord, the voice may become 
shallow and tire easily [79]. 

Trauma to the recurrent nerves produces 
varied laryngeal disturbances, depending mainly 
on the number and nature of the interrupted 
fibers. If all the fibers of a nerve are involved, 
the ipsilateral intrinsic muscles, except the 
cricothyroid and interarytenoid muscles, will 
lose function. Thus, the main abductor, the 
posterior cricoarytenoid, the main adductor, 
the anterior cricoarytenoid and the principal 
cord vibrator, the thyroarytenoid, will be 
paralyzed. Pure adductor paralysis, with per- 
manent abduction of the cord and consequent 
loss of voice, is rare. The usual manifestation of 
recurrent nerve injury, because of the great 
vulnerability of the abductor fibers [20,21], is 
paralysis of the cord in the intermediolateral 
position, and with the passage of time the cord 
gradually moves into the paramedian or median 


position [22,23]. If the nerve damage is per- 
manent, the cord will probably never agair 
move lateralward [22,24]. In cases of long 
standing the cord assumes a bowing deformity 
with its concavity directed inward, the voca 
ligament is somewhat flaccid and the posterio: 
process is tilted forward. The cord assumes : 
lower position than normally, and the top of th« 
vocal process of the arytenoid cartilage is di- 
rected inward and is more prominent thar 
usual [24]. As these gradual changes take place 
the voice is found to improve, but the inspira- 
tory airway must of necessity decrease. Al- 
though many articles dealing with behavior o! 
paralyzed vocal cords refer to the “‘cadaveric 
position,” this term has no accurate significance 
inasmuch as cords in a cadaver may be found 
in any and all positions [25,26]. 

The response of the larynx to injury to one 
or both of the recurrent nerves has brought 
about a great deal of controversy. If the voca! 
cord is supplied with adductor and abductor 
muscles, and the entire recurrent nerve is 
traumatized, why does not the cord merely 
remain immobile midway between full adduc- 
tion and full abduction? Is it because the ab- 
ductor fibers are more susceptible to injury 
[20,21]? Or is it because the more phylogenet- 
ically primitive function (adductor) is more 
resistant to trauma [20,21]? Such theories re- 
main unproved to this day, despite monumental 
investigations and treatises through the years 
[28-31]. 

The role played by the uninjured superior 
laryngeal nerve exerts a great deal of influence 
in the eventual position of the cord. The action 
of the cricothyroid muscle, brought about by a 
tilt of the cricoid cartilage, is adduction and 
tension of the vocal cord. Thus, a true paralysis 
of the cord would follow only total interruption 
of both the recurrent and superior laryngeal 
nerves. Even then, because of bilateral in- 
nervation of the interarytenoid muscle, a rather 
insignificant muscle play would actually exist. 
With long standing paralysis of the muscles 
supplied by the recurrent nerve, it is not un- 
usual to observe atrophy of the cricothyroid 
muscle, presumably due to absence of antag- 
onistic muscular tension. 


PROGNOSIS OF NERVE INJURY 


Operative recurrent laryngeal nerve injury 
has been found to be permanent in roughly 
three fifths of the cases studied [2,5,6,32,33]. If 
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ontaneous recovery is to take place, it will 
ually do ‘so within four weeks and rarely 
ter six months [34]; yet it is possible for 
idence of recovery to be delayed for over a 
ar and a half [35]. Nerve damage, even per- 
nent, may not be manifest until several days 
weeks after the operation [7]. 
The recurrent nerves are unusually fragile. 
is Interesting to note that in experiments on 
gs, in which the recurrent nerves were 
vided, crushed or tied, no evidence of re- 
ivery of function was found after a year [36]. 
has been shown experimentally that when 
ng segments of the nerves are stripped of their 
rrounding tissues and allowed to lie exposed, 
ey promptly failed to conduct respiratory 
imuli. However, when only a short segment 
as exposed, function was not impaired [37]. 
Vith this extreme vulnerability it is little won- 
er that some [38,39] have doubted the wisdom 
f the routine exposure of the recurrent nerves. 
et, one of the most enviable incidences of 
aralysis of the vocal cords in a large series of 
hyroidectomies has been reported by a group 
that exposes the nerve as a routine procedure 
1]. A comparison has been drawn in a report of 


672 operations; the nerves were exposed in half 
of the cases, representing exactly one half of the 


nerves, and in these, 2.1 per cent of the nerves 
were injured. In the other half, in which the 
nerves were not exposed, 3.5 per cent of the 
nerves were thought to have been damaged [33]. 

Paralysis of the bilateral cord abductors often 


creates acute suffocation and demands prompt 


tracheotomy as a life-saving measure. As men- 
tioned, when only one cord is paralyzed, the 
incident may go unnoticed, especially if voice 
‘hanges are used as the sole manifestation of 
nerve injury [6]. The explanation for the trivial 


change in the voice with unilateral paralysis 
lies in the compensatory overadduction of the 


uninvolved cord. In some cases of unilateral 
njury, however, serious inspiratory distress 
nay develop if the paralyzed arytenoid carti- 
age falls inward with a forward rotation [7]. 
Che glottic chink is thereby crowded even with 
vide abduction of the functioning cord. 
Expiratory distress is usually absent even in 
vilateral median paralysis because of the 
inatomic and physiologic peculiarities of the 
egion. The true vocal cords, when viewed in 
‘oronal section, tent up with their convexity 
acing upward [30]. A stream of air, passing 
lownward along the sides of the ventricles of 


Morgagni, in effect pushes the cords closer 
together [40]. This phenomenon has experi- 
mental support. Cords in a human cadaver 
resisted air pressure up to 140 mm. Hg when 
applied from above, but offered almost no 
resistance when the pneumatic force was ap- 
plied from below [41]. 


TREATMENT 


Irreversible damage to the recurrent nerves 
inactivates one of the most delicate and finely 
coordinated muscular actions in the body. The 
thyroarytenoid is the fastest acting muscle 
known, having a chronaxie in the neighborhood 
of 0.1 thousandth of a second [42]. Restoration 
of normal function, then, is completely un- 
attainable without regeneration of damaged 
nerves. Normal phonation likewise can never 
be restored. Compensatory phenomena serve 
to improve the voice, but cannot adjust for a 
restricted airway. 

Surgical relief of postoperative laryngeal 
stenosis can be highly effective whether it be 
tracheotomy or direct approaches to the vocal 
processes. However, a paradox governs the 
type and magnitude of any corrective opera- 
tion: The wider the glottic chink the poorer the 
voice and effectiveness of the cough. Ordinarily, 
a fixed glottic passage of less then 4 mm. results 
in a good voice and cough but an inadequate 
airway. Conversely, an opening greater than 
7 mm. gives a good airway but a poor voice and 
ineffective cough. 

Permanent paralysis of one vocal cord almost 
never requires treatment. In the rare instances 
of unilateral adductor paralysis, certain opera- 
tions have been described [43] that intend to 
bring the abducted cord back to an optimum 
position for phonation. In bilateral abductor 
paralysis, treatment of one type or another is 
always mandatory. Tracheotomy must be re- 
garded as the most urgent treatment and is in 
fact life saving in many cases. Fortunately, 
many of those who have had a tracheotomy 
will eventually be able to dispense with the tube 
because of the return of function in one or both 
nerves. 

The most natural remedy for recurrent nerve 
injury would seem to be anastomosis of the 
nerve ends. This has been so unsuccessful that 
it is now believed that the procedure is con- 
traindicated. Attempts to anastomose the 
distal end of the sectioned nerve to other nerve 
trunks have been only questionably effec- 
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tive [44-46] and cannot be wholeheartedly 
recommended. 

With the well proved adductor and tensor 
action of the cricothyroid muscle [47,48], it has 
been postulated that some relaxation and ab- 
duction of a tense median cord might be ob- 
tained by deliberate paralysis of this muscle 
[49]. The clinical effectiveness of such a pro- 
cedure, intriguing as it seems, probably is 
quite insignificant [so]. 

Surgical measures have been concerned 
mainly with direct approaches to the vocal 
processes and their supporting structures. The 
earliest attempts were carried out through ante- 
rior laryngotomy, with removal of part or all 
of the arytenoid cartilage [51-54]. Others 
carried out the same procedure through a 
laryngoscope [55,56]. The inevitable trouble 
from granulation and formation of scar tissue 
soon discouraged this technic, and submucous 
dissections were advocated to remove the 
cartilages and yet obviate this troublesome 
complication [53,54]. External approach to the 
cartilages, either to dislocate [57] or extirpate 
them [58,59], was subsequently advocated with 
enthusiasm. Then, reportedly for the first 
time, the transplanting of muscle (omohyoid) 
was proposed and employed with the intent of 
rhythmically moving the vocal process out- 
ward. The anticipated muscular effect was 
soon found to be lacking, but a modification in 
which the arytenoid cartilage was moved out- 
ward and secured in the abducting position 
appeared to effectively improve the airway 
[60]. A prototype for this operation, in which 
the cartilage was moved outward and anky- 
losed in the lateral position through a laryngot- 
omy, had been reported over a decade pre- 
viously [61]. 

It must be realized that any surgical en- 
largement of the glottic chink will adversely 
affect the voice. Radical removal of one of the 
vocal processes results in an adequate airway 
but an explosive cough will be precluded and 
phonation will be little better than a coarse 
whisper. It has been claimed that the endo- 
scopic removal of only the posterior extremity 
of the vocal process leaves a fairly normal, or at 
least serviceable, voice and still improves the 
airway [62]. 


CONCLUSION 


The serious consequences of recurrent nerve 
damage are often permanent and irreversible. 
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Suffocation can be prevented by emergency 
tracheotomy by an alert surgeon and house 
staff. Chronic anoxia can be overcome by one 
of the surgical procedures at our command 
But the amazingly and delicately coordinatec 
mechanism of the human larynx will have been 
lost forever if the nerves fail to regain function 

Knowledge of the anatomy of the nerves and 
the inferior thyroid arteries is indispensable 
to the thyroid surgeon. A very impressive 
maxim concerning the recurrent nerves, “Know 
where they should be and look where they 
might be,” has been proposed [63]. As long as 
thyroid disease demands surgical treatment, 
recurrent nerves will occasionally and inevi- 
tably [6,64,65] be injured. The fact that the 
incidence of nerve injury in one series was 
nearly twenty times that of another reported 
series indicates that, with the utmost care in 
surgical technic and either the demonstration 
of the nerve or the avoidance of cutting, crush- 
ing or tying of any nervelike filament, the 
integrity of the larynx will only rarely be 
disturbed. 
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CASE REPORTS 


Replacement of Entire Esophagus by 
Reversed Gastric Tube Procedure 
(Heimlich-Gavriliu Operation) 


CASE OF LYE STRICTURE OF THE CERVICAL AND THORACIC ESOPHAGUS 


Boris SCHWARTZ, M.D. AND WAYNE W. HALL, M.p., Paterson, New Jersey 


From the Surgical Services of The Paterson General Hos- 
pital, Paterson, New Jersey. 


Heimlich of the United States 
and Gavriliu of Rumania independently 
described a physiologic method of replacing or 
bypassing the esophagus by a reversed gastric 
tube [7-3]. In the Heimlich-Gavriliu operation, 
a tube is fashioned from the greater curvature 
of the stomach, brought under the skin of the 
chest and into the neck and anastomosed to 
the cervical esophagus. The distal cervical 
esophagus is closed and allowed to retract into 
the mediastinum. The operation has been used 
to bypass or replace the esophagus for car- 
cinomas or benign strictures. If a carcinoma 
of the esophagus is the cause of the obstruc- 
tion, the esophagus is resected at a second stage. 
The following case report is that of a patient 
with a lye stricture in the cervical and thoracic 
‘sophagus who underwent this operation at 
The Paterson General Hospital. Successful re- 
placement of an esophagus scarred by lye at 
his high level has rarely been reported. 


CASE REPORT 


The patient, a twenty-two year old white 
woman, had been unable to eat solids or liquids 
since swallowing lye in a suicide attempt in 1953. 
A gastrostomy was performed at the time of in- 
jury; the patient had been nourished by means of a 
gastrostomy tube for six and one-half years. She 
was admitted to The Paterson General Hospital in 


September of 1959, and again in March of 1960 for 
aspiration pneumonia. Esophagrams revealed a 
complete obstruction in the cervical esophagus at 
the level of Ds. (Fig. 1.) 

On April 28, 1960, Dr. Heimlich, with members 
of the staff of The Paterson General Hospital, per- 
formed a reversed gastric tube procedure. Through 
a left subcostal incision, the abdomen was entered 
and explored. The tail of the pancreas was freed 
from its bed. The splenic vessels were ligated in 
the hilus of the spleen, preserving the origin of the 
left gastroepiploic vessels, and the spleen was re- 
moved. An incision was made into the greater 
curvature of the stomach through the anterior and 
posterior walls of the antrum and was extended 
parallel to the greater curvature through both 
walls of the stomach to a point high in the fundus. 
The incised edges of the anterior and posterior 
stomach walls were sutured together forming the 
gastric tube and reconstituting the remainder of 
the stomach. (Fig. 2.) An incision was then made 
in the neck anterior to the left sternomastoid 
muscle and the cervical esophagus was exposed. 
The cervical esophagus was transected and the 
distal end was closed and allowed to retract into 
the mediastinum. A subcutaneous tunnel was 
created in the avascular plane anterior to the 
sternum from the xiphoid to the incision in the 
neck. The gastric tube was drawn through the 
tunnel and brought high in the neck, accompanied 
by its vascular supply, the left gastroepiploic ves- 
sels. The reversed gastric tube was anastomosed 
end to end to the proximal cervical esophagus, 
restoring gastrointestinal continuity. (Fig. 3.) 

On the third day postoperatively, atelectasis of 
the right upper and middle lobe developed and 
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Fic. 1. Preoperative esophagram: A, posteroanterior view. Arrow demonstrates 
the upper level of almost complete esophageal obstruction with dilatation of the 
esophagus above. B, Jateral view. Arrow demonstrates the stringlike strictured 
esophagus. A mere trickle of thin barium passes through into the stomach. 


cleared following a bronchoscopy. Because Staphy- 
lococcus hemolyticus was cultured from the sputum 
at the time of atelectasis, the patient was placed on 
penicillin and streptomycin for fourteen days, and 
Albamycin® for eight days. By the seventeenth 


day, the pneumonitis secondary to atelectasis had 
completely cleared. 

The patient was maintained on intravenous 
feedings for the first three days after surgery and 


versed gastric tube) has been anastomosed end to end 
to the cervical esophagus proximal to the obstruction. 
The distal end of the cervical esophagus has been closed. 
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Fic. 2. Construction of the new esophagus (reversed 
gastric tube) from the greater curvature of the stomach. 
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Replacement of Entire Esophagus 


Fic. 4. Postoperative barium swallow. The arrows demonstrate the new esophagus 
(reversed gastric tube). A, posteroanterior view. The adequate diameter of the re- 
versed gastric tube is evident. B, lateral view. The gastric tube is seen to lie sub- 
cutaneously, anterior to the sternum. The tube is seen as it empties into the residual 
stomach. 


then on gradually increased gastrostomy feedings. 
The gastrostomy feedings were composed of half 
egg nog and half milk, 1 jar baby meat, 1 jar baby 
egetable and a vitamin concentrate. She was given 
nothing by mouth until the seventeenth postopera- 
tive day. From the seventeenth day, the patient 
was able to progress from’a diet of liquids and 
ello to a soft diet. At the time of discharge, June 
14, 1960, after being fitted with a complete set of 
dentures, the patient was able to eat solid food. 

The patient has gained weight well and is able 
to swallow all foods without difficulty. For a period 
of one to two weeks she could not lie flat after 
eating at night because of a “burning” in the area 
f the new esophagus in the chest. By eliminating 
he 9 P.M. feeding, this problem was relieved. Since 
lischarge, she has been able to lie flat after meals 
vithout difficulty, and eats three good meals a day. 
Figs. 4 and 5.) 


COMMENTS 


This operation provides a physiologic means 
»f bypassing an esophageal stenosis at any level 
with minimal morbidity and mortality [76]. 
The reversed gastric tube looks and functions 
ike a normal esophagus. There is no dis- 
turbance of intestinal continuity; weight and 
nutrition are maintained. Four fifths of the 
stomach remains in the abdomen and retains Za 
the normal storage function. Most important Fic. 5. Postoperative picture of the patient. 
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from the patient’s point of view, is the fact 
that she can eat all foods in a normal manner. 

Esophageal replacement using jejunum has 
been used successfully [4-6]. However, there 
have been difficulties due to inadequacy of the 
vascular pedicle and ulceration of the jejunum 
[7,8]. A colon transplant is another means that 
has been used to replace the esophagus [9-12]. 
This method was first reported in 1g11 [73]. 
Freshly eaten food in the colon, however, would 
seem to be an unnatural physiologic condition 
and may account for deaths that have occurred 
later. In addition, Nardi [17] recently reported 
a case of severe peptic ulceration of the colon 
following colonic replacement of the esophagus 
and states that there is little evidence that the 
large bowel is more resistant than the small 
bowel to digestion by gastric contents. The 
entire stomach has similarly been used to re- 
place or bypass the esophagus by bringing the 
stomach into the chest [74]. The complications 
and deaths resulting from anastomotic leaks 
into the pleural cavity, and the development of 
peptic esophagitis make this an unsatisfactory 
procedure. 

Peptic esophagitis does not occur following 
the reversed gastric tube operation because the 
antrum, which does not secrete acid, forms the 
portion of the tube which is anastomosed to the 
esophagus. The proximal esophagus is, there- 
fore, not subjected to the irritation of regurgi- 
tated acid gastric juice. Esophagitis and post- 
surgical strictures have not been observed in 
patients followed three to five years after the 
operation [15]. The advantages in bringing the 
tube to the neck by the subcutaneous route are: 
(1) In the event that an anastomotic leak 
should occur, it is a relatively minor complica- 
tion which will heal spontaneously in several 
days or weeks. On the other hand, when this 
complication occurs following intrathoracic 
procedures, empyema results, which is almost 
always fatal. (2) The reversed gastric tube can 
be constructed and gastrointestinal continuity 
re-established without entering the chest. 


SUMMARY 


A twenty-two year old woman with a lye 
stricture of the cervical esophagus was unable 
to swallow food or liquids for six years and sur- 


vived by means of gastrostomy feedings. A 
reversed gastric tube procedure (Heimlich- 
Gavriliu operation) which replaced the entire 
esophagus was performed. The patient now 
eats a regular diet in a normal manner. 
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Jejunal Intussusception 


AN UNUSUAL COMPLICATION OF THE USE OF AN INTESTINAL TUBE 


ALFRED A. MoscarRELLa, M.D., New York, New York 


ym the Surgical Service, St. Luke’s Hospital, New York, 
ew York. 


NTUSSUSCEPTION of the small bowel is a rare 
. complication attending the use of the long- 
mbed intestinal tube. In 1945, Smith [8], in an 
nalysis of 1,000 patients intubated with a 
liller-Abbott tube, found no instance of intus- 
isception. Since 1945, twelve cases of intussus- 
ception implicating intestinal tubes have been 
reported [1-7,9]. Although intussusception fol- 
lowing intubation rarely occurs, the attendant 
mortality and morbidity of this unfortunate 
complication make an appreciation of its occur- 
rence, symptomatology and pathogenesis essen- 
tial to those concerned with the use of intestinal 
tubes. 


CASE REPORT 


Case 1. C. P. (No. 401-316), a fifty-year old 
Negro man, was admitted to the Surgical Service 
of St. Luke’s Hospital on October 5, 1959. On the 
day of admission a gangrenous appendix was re- 
moved. Cultures of the peritoneal fluid taken at 
the time of operation were reported sterile. He 
progressed well until the fifth postoperative day 
vhen intermittent crampy pain in the abdomen, 
ind slight abdominal distention developed and 
persistent vomiting occurred. A Miller-Abbott tube 
was passed into the small intestine. The patient 
ontinued to show signs and symptoms of inter- 
nittent small bowel obstruction; on the tenth 
,ostoperative day his abdomen was explored. Dur- 
ng the operation, the point of obstruction was 
ound at the midileum which was bound by a very 
lense narrow adhesion to the cecum and adjacent 
._ppendiceal mesentery. The adhesion was divided 
nd the obstruction relieved. 

Postoperatively, the Miller-Abbott tube was left 
n place. The patient continued to emit small 
mounts of vomitus, whenever the tube was 
lamped until the seventh day following the lysis 
f the adhesions when fluids were tolerated around 
he clamped tube. Four days later, a Gastrografin® 


gastrointestinal series showed no evidence of ob- 
struction and the tube was removed. The patient 
tolerated well a soft diet and was discharged to 
St. Luke’s Convalescent Hospital on the fourteenth 


postoperative day. 


On the seventeenth postoperative day, seven 
days after the Miller-Abbott tube had been re- 
moved, the patient was readmitted to St. Luke’s 
Hospital with the complaint of intermittent 


Fic. 1. Film taken one-half hour after ingestion of 
Gastrografin showing incomplete obstruction of the 
small bowel. Opaque material in colon and ileum is from 
gastrointestinal series six days previously. 
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Fic. 2. Pathogenesis of intussusception. A, intestinal 
plications about intestinal tube; B, formation of ad- 
hesion between adjacent serosal surfaces; C, persistent 
plication; and D, persistent plication forming the lead 
point of intussusception. 


nausea and vomiting following meals. He had no 
abdominal pain and physical examination of the 
abdomen revealed nothing unusual. A Gastrografin 
gastrointestinal series (Fig. 1) showed an incom- 
plete small bowel obstruction just beyond the 
ligament of Treitz. During operation on the day of 
readmission an isoperistaltic jejunal intussuscep- 
tion approximately 15 cm. long was found. The 
leading point of the intussusception was a persistent 
plication formed by a very dense adhesion which 
bound the most distal portion of the intussus- 
ceptum to the most proximal portion of the in- 
tussuscipiens. (Fig. 2D.) The intussusception was 
reduced, the adhesion divided, and no resection 
was necessary. The patient progressed without 
complications and was discharged on the tenth 
postoperative day. A gastrointestinal series per- 


formed three months after discharge demonstrated 
no abnormalities of the small intestine. He has had 
no recurrence of symptoms for the past year. 


COMMENTS 


Of the twelve cases recorded in the literature, 
five were reports of retrograde intussusception; 
the remaining seven were instances of isoperi- 
staltic intussusception. 

Dunn and Shearburn [2], in 1949, noted the 
plications of the bowel on the intestinal tube 
and speculated as to their possible etiologic 
significance in intussusception of the isoperi- 
staltic type. 

McGoon [4], in 1956, called attention to the 
telescoping of the intestine on the intestinal 
tube with the consequent formation of multiple 
plications in the bowel wall. He suggested that 
normally the peristaltic activity of the bowel 
over the tube would serve to continually alter 
the relations of adjacent serosal surfaces of 
these plications. This action would tend to pre- 
vent the adherence of adjacent, inflamed 
serosal surfaces. However, he then demon- 
strated that iosperistaltic intussusception oc- 
curring after the use of the intestinal tube re- 
sulted from the adherence of the inflamed 
serosal surfaces of adjacent plications in an 
aperistaltic bowel. Once the serosal surfaces are 
fused, the resultant plication persists even after 
the tube is removed; and when peristalsis is 
resumed, the plication may act as a polyp, 
forming the lead point of an intussusception. 
(Fig. 2.) 

This case is noteworthy in that symptoms of 
partial obstruction of the small bowel did not 
appear until six days after the Miller-Abbott 
tube was removed. If we assume that the plica- 
tion leading to the intussusception was present 
at the time the tube was removed, it seems 
probable that the return to a more solid diet con- 
tributed to the initiation of the intussusception. 

Failure to recognize the condition led to a 
fatal termination in two of the seven reported 
cases of isoperistaltic intussusception [3,9]. In 
two of the remaining five cases [1,4], the neces- 
sity of small bowel resection was attributed to 
prolonged delay in diagnosis of the condition. 

This case is presented in the hope that it will 
serve to heighten the awareness of a rare but 
potentially lethal complication of intestinal 
intubation, and so lead to earlier diagnosis and 
prompt intervention in a situation which grows 
worse with temporization. 


| 


Jejunal Intussusception 


CONCLUSIONS 


1. If we assume that the intestinal plications 

ice formed, may persist indefinitely, then the 
»ssibility of intussusception occurring at any 
me after the removal of the tube must be 
yrne in mind. 

2. The high morbidity and mortality attend- 
ig intussusception following intubation is due 
rimarily to failure to recognize the condition. 

3. Early Gastrografin gastrointestinal series 
1 all patients who have been intubated in the 
ast and who have symptoms of obstruction 
ay aid in the prompt recognition of this 
ondition. 
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Malignant Mixed Tumor of Parotid Gland 


GERALD FINE, M.D. AND Capt. RicHarp B. MARSHALL, USAF (Mc),* Detroit, Michigan 


From the Department of Pathology, Henry Ford Hospital, 
Detroit, Michigan. 
HE tendency for the seemingly innocent 
mixed tumor of the salivary gland to recur 
after local excision is in marked contrast to the 
rarity of malignancy and metastases. The inci- 
dence of malignant mixed tumors has varied 
with the authors’ criteria for both malignancy 
and mixed tumor. Interchangeable use of the 
terms mixed tumor and cylindroma and the 
interpretation of hyalinized areas in the latter 
and in adenocarcinomas as being indicative of 
mixed tumor has led to a greater reported 
incidence of malignancy among mixed tumors 
than actually exists. Support for this is found 
in photomicrographs of a number of cases 
[10,12] and our review of slides which, we be- 
lieve, represent cylindromatous [5,14], mucoepi- 
dermoid [5] and undifferentiated carcinomas [9]. 
Acceptable cases have shown myxochondroid 


Fic. 1. Multicystic destructive lesion of femur, simu- 
lating a giant cell tumor. 


areas together with malignant areas similar tc 
other recognized types of malignant tumor of 
the salivary gland and only rarely have they 
maintained a benign histologic appearance in 
the primary and metastatic sites [4]. 


CASE REPORT 


H. F. H. (No. 351812), a fifty-two year old white 
man, was first seen at the Henry Ford Hospital on 
April 16, 1942 with two subcutaneous nodules at 
the angle of the right mandible. A right parotid 
tumor and cervical lymph node had been removed 
elsewhere four years previously. The duration of 
the primary tumor was not recorded. The tumor 
was found to be freely movable and was excised 
from the muscles of the floor of the mouth. He was 
well until January, 1943 when he experienced 
increasing pain in the right thigh and hip. X-ray 
film (Fig. 1) disclosed a lesion of the right femur 
and was interpreted as being compatible with a 
giant cell tumor of bone. Treatment consisted of 
curettement, filling of the defect with bone chips 
and administration of 1,800 r to the upper femur. 
Progressive destruction of the femur with intracta- 
ble pain and fracture necessitated disarticulation of 
the right hip in June 1944. In 1945 x-ray film 
revealed evidence of metastases in the right hu- 
merus, multiple ribs and second and third [lumbar 
vertebrae. Intractable pain and anemia progressed 
until his death in March 1946. There was no evi- 
dence of recurrence of the primary tumor. Autopsy 
was not performed. 


PATHOLOGY 


The original parotid lesion was removed in 
three pieces measuring 7 by 3 by 3 cm., 3 by 
3 by 3 cm. and 1 by 1 by 1 cm. In the sections 
studied, the tumor was circumscribed and sepa- 
rated from normal parotid gland by thick, 
dense, poorly cellular fibrous tissue free of tumor 
cells. Most of the tumor consisted of cords of 
uniform, oval, polygonal and spindle cells with 
intervening thin and occasionally hyalinized 


* The opinions and assertions contained herein are those of the authors and are not to be construed as being those 


of the U. S. Air Force. 
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showing trabeculae of cells with clear and reticulated cytoplasm. C, parotid 
tumor. Area featuring spindle cells with intervening loose fibromyxoid tissue. 
D, magnification of C. Note resemblance of cells to smooth muscle. (Cells were 
stained with hematoxylin and eosin. Original magnification of A, X 150; of 
B, X 400; of C, X 150; and of D, X 400.) 


ibrovascular septums dividing the tissue into 
ariously sized masses producing an adenoma- 
ous and trabecular pattern. A single cell type 
vas frequently present in a given area, but 
lending of the cell types was not uncommon. 
[he cytoplasm for the most part was finely 
eticulated and lightly eosinophilic with well 
lefined cell boundaries, but in some areas it 
vas clear and blended with a lightly basophilic 
vosely fibrillar stroma. (Fig. 2A and B.) The 
atter contained stellate cells and small islands 
f chondroid tissue. Groups of spindle cells 
imulated muscle tissue but intracytoplasmic 


fibrils were not seen. (Fig. 2C and D.) Transi- 
tion of spindle cells to myxochondroid tissue 
was infrequently seen. Hyperplasia of ductal 
epithelium with areas of squamous metaplasia 
obliterated the ductal lumen or extended be- 
yond the confines of the ducts, merging with 
myxochondroid tissue. (Fig. 3A.) Circum- 
scribed masses of differentiated keratinized 
squamous cells with intercellular bridges were 
sparsely distributed in the cellular areas and 
infrequently merged and blended with myxo- 
chondroid tissue and other cells. (Fig. 3B 
and C.) 


Fic. 2. A, squamous and clear cells of original parotid tumor. B, detail of A, 
87 


Fine and Marshall 


Fic. 3. A, parotid tumor hyperplasia of ductal epithelium obliterating duct lumen and growing outward, merging with 
the myxochondroid tissue. B, parotid tumor. Squamous and polygonal cells with transformation of latter to myxo- 
chondroid tissue. C, detail of B, illustrating chondroid formation. D, metastatic tumor. Squamous and polygonal cell 
cords with areas of myxochondroid transformation. E, magnification of D. Differentiated squamous and chondroid 
tissue. F, metastatic tumor. Basal type epithelium with poorly formed tubules. (Cells were stained with hematoxylin 
and eosin. Original magnification of A, X 300; of B, X 150; 0f C, X 400; of D, X 150; 0f E, X 400; and of F, X 250.) 


The recurrent tumor was removed in three 
irregular nonencapsulated pieces not associated 
with salivary gland, the largest being 4 by 2 by 
1 cm. It was similar to the cellular areas of the 
primary growth with the polygonal and oval 
cells predominating. No squamous or chondroid 
tissue was seen, but a small myxoid area was 
present. There was invasion of skeletal muscle. 

The tumor in the femur was more variable 
than the primary and locally recurrent tumor, 
having the same pattern and cell types but with 
more squamous and myxochondroid tissue than 
the parotid growth. Well differentiated kerati- 
nizing squamous cells, thin cords of oval and 


polygonal cells and clear and spindle cells grew 
separately or were intimately associated with 
each other and with myxochondroid tissue. 


(Fig. 3D and E). Poorly formed tubules of 


basal type epithelium with infrequent small! 


central foci of squamous metaplasia were also 


present. (Fig. 3F.) 

Very little cellular pleomorphism was noted 
in any of the material available for study and 
mitoses were infrequent, averaging 0 to 2 per 5¢ 
high power fields. Two lymph nodes from th« 
upper cervical region were negative for tumor 

Alcian blue and periodic acid Schiff stain: 
showed a variable degree of positivity in the 
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»xochondroid stroma not altered by diastase 


estion. The cytoplasm of a moderate number 
quamous and chondroid cells were positive 
h the PAS stain before but not after diastase 
estion, and were not stained with alcian 
e. Other cells were negative with these 


t..Ins. 


COMMENTS 


studies of morphology and clinical behavior 
tumors of the salivary gland over the years 
s led to a classification which in most in- 
neces permits good correlation between his- 
ogy and behavior of the growth. An excep- 
n to this is the mixed tumor. Histologic 
cognition of the metastasizing potential of 


nixed tumors is not difficult providing areas 


nilar to other recognized types of malignant 
mors of the salivary gland are present. Their 


absence, however, may make such an observa- 


t 


yn impossible. Such was the case in the present 


entiated, benign appearing femoral metastasis 
while the primary tumor and local recurrence 
were predominantly adenomyoepitheliomatous 
with sparse but well defined myxochondroid 
components. 


Acknowledgment: We wish to thank J. R. 
McDonald, m.p., Harper Hospital, Detroit for 
permitting us to study slides from the primary 
tumor mentioned in the case report. 
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Unusual Skin Metastases from Carcinoma 


of the Gallbladder 


Rustico C. Toncco, M.p., Cleveland, Ohio 


From the Department of Pathology, Western Reserve 
University School of Medicine, at Cleveland Metropolitan 
General Hospital, Cleveland, Obio. 


tumors may present themselves 
in a variety of bizarre ways. In some 
patients, malignant tumors may exist without 
any clinical symptoms and are found inciden- 
tally during surgery or at autopsy [7]. In others, 
the presence of recognizable metastatic lesions 
with or without any accompanying clinical 
symptoms, may be the first indication of the 
existence of a malignant neoplasm. 

Carcinoma of the gallbladder is notoriously 
a silent carcinoma and often is difficult or im- 
possible to diagnose before operation. The symp- 
toms are usually vague and the presenting signs 
are difficult to determine and to interpret [2,6]. 
The case reported herein is unusual in that the 
first indication of serious disease is the appear- 
ance of metastatic nodules in the skin. As far as 
can be determined from review of the literature 
this is the third case of carcinoma of the gall- 
bladder with metastasis to the skin to be 
recorded. 


CASE REPORT 


Case 1. The patient, a sixty-nine year old 
white man was admitted to Cleveland Metropoli- 
tan General Hospital on October 10, 1959, because 
of anorexia and a loss of weight of fifteen pounds 
during the month prior to admission. Two days 
before admission he noted multiple subcutaneous 
nodules in the areas of the chest and abdomen, 
became alarmed and sought medical advice. The 
past history revealed that he had been hospitalized 
fifteen months previously because of anorexia, loss 
of weight and a mild depressive reaction. At this 
time the gallbladder was not visualized by oral 
cholecystogram and the common duct was dilated. 
Biliary surgery was contemplated but was post- 
poned until later. 

Physical examination revealed the following: 
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blood pressure, 84/40 mm. Hg; pulse, 126 per 
minute; temperature, 37.3°c.; and respirations 
20 per minute. The patient was markedly cachectic 
and appeared moderately ill. The scleras were not 
icteric. Multiple hard movable subcutaneous 
nodules were present in the neck, shoulder, chest 
and trunk. The largest nodule measured 1.5 cm. in 
diameter. The skin over some of the nodules in the 
shoulder region was eroded. The liver was palpable 
5 cm. below the right costal margin. The prostate 
was twice the normal size. The remainder of the 
results of examination were negative. 

Laboratory findings were as follows: hemoglobin, 
9.5 gm. per cent; hematocrit, 28 per cent; and the 
white blood cell count 14,400 cells per cu. mm. 
with a normal differential. Urinalysis revealed noth- 
ing abnormal. The result of examination of feces 
for occult blood was negative. Determination of 
direct bilirubin was 2.9 mg. per cent, of total bili- 
rubin, 4.8 mg. per cent. The blood urea nitrogen was 
62 mg. per 100 ml. and alkaline phosphatase was 
63 Bodansky units. The total protein was 5 gm. 
per cent with a 1:1 albumin to globulin ratio. The 
prothrombin time was 72 per cent of normal. 

Roentgenograms of the chest, abdomen and the 
lumbosacral portion of the spine did not show any 
evidence of metastatic tumor. A subcutaneous 
nodule was biopsied. This lesion was circumscribed, 
greyish white, uniformly firm and measured 1.5 by 
1.0 by 0.5 cm. Microscopic examination (Fig. 1) 
revealed sheets and clusters of large polyhedral 
cells with distinct outlines and abundant pink 
cytoplasm. The nuclei were large round and hyper- 
chromatic and the chromatin was present as large 
irregular clumps. 

On the fifth hospital day, the patient went into 
shock and died. The clinical impression was “‘car- 
cinoma, primary site unknown.” 

At autopsy the gross findings included the fol- 
lowing: the important lesions were confined to the 
gallbladder area; the gallbladder was distended and 
filled with greyish white mucous material; and the 
wall was thickened and patchy, and greyish white 
firm cauliflower-like growths were distributed over 
the mucosal surface. The gallbladder was ob- 
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Fic. 2. Low power magnification of the papillary adenocarcinoma of the gall- 
bladder. 


tructed by the tumor nodules at the region of the 
-vstic duct. No gallstones were present. 
At autopsy (No. As9-288) microscopic examina- 
mn of a section of the gallbladder (Fig. 2) revealed 
mor cells replacing the normal mucosal pattern. 
1e arrangement of the tumor cells in the mucosa 
vere papillary and acinar and the invading cells 
re arranged in sheets and cords. The cells were 
iderately large with well defined pink and granu- 
cytoplasm. (Fig. 3.) The shapes varied from 
columnar and polygonal to spindle. The nuclei 


were vesicular and contained coarse clumps of 
chromatin, and the nucleoli were prominent and 
eccentrically located. Some cells contained intra- 
cytoplasmic vacuoles which were demonstrated as 
mucin by the Mayers’ mucin stain. Examples of 
atypical mitosis were occasionally seen. Metastases 
were found in the following: the thyroid gland, 
lungs, liver, pancreas, kidneys and adrenal glands; 
in the cervical, perihilar, celiac and mesenteric 
lymph nodes in the pectoralis minor and major and 
the iliopsoas muscles; and in the skin and sub- 


Fic. 1. Microscopic picture of the subcutaneous nodule biopsied. 
r 
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Fic. 3. High power magnification of the carcinoma of the gallbladder. 


cutaneous tissues in the chest, neck, shoulders and 
trunk. These lesions were all greyish white, well 
circumscribed and uniformly firm. Their histologic 
appearance was similar to that of the primary 
tumor, as was the original tumor nodule removed 
for biopsy. 


COMMENTS 


During the entire course of this patient’s ill- 
ness, there were no signs or symptoms referable 
to disease of the gallbladder. Only as the result 
of a complete examination was an abnormality 
found; this showed up in the cholecystogram. 
The first indication of a malignant process was 
the appearance of nodules in the chest and 
trunk a few days before the last admission. 

Carcinomas of the gallbladder with metas- 
tasis to the skin are extremely rare. When met- 
astatic lesions are found in the skin, the pri- 
mary site is often the skin itself [76,17] as in the 
case of malignant melanomas, lymphomas and 
carcinomas of the breast. Occasionally, the pri- 
mary tumor may be in the lung, stomach or 
kidney [12,16]. The gallbladder, however, is 
considered an unusual source of such metastases 
and only two other cases have been described 
previously. Durbeck [4], in 1926, reported a 
case of a carcinoma of the gallbladder which was 
first evidenced by subcutaneous nodules in the 
chest and abdomen; Russel and Brown [11] re- 
ported a case of carcinoma of the gallbladder 
with metastatic subcutaneous nodules in the 


thigh. Symmers [12] reviewed 298 cases ol 
deep-seated carcinomas in which there were 
eleven (3.7 per cent) with metastasis to the 
skin and subcutaneous tissue. Redlick, as 
quoted by Durbeck [4], said that the ratio be- 
tween carcinomas and skin metastasis was 
496: 2. 

A review of the reports of 9,972 autopsies 
performed at the Cleveland Metropolitan Gen- 
eral Hospital between 1939 and 1959, was 
carried out and twenty-nine carcinomas of the 
gallbladder were found. In none of these reports 
was there any evidence of metastasis to the 
skin. 

Other unusual sites of metastasis of carci- 
noma of the gallbladder are occasionally en- 
countered. West [15], in 1886, recorded a case 
of a mediastinal tumor which was verified at 
necropsy as a metastatic lesion of a carcinoma 
of the gallbladder. Beadles [1], in 1897, reported 
a tumor below the right clavicle, attached to 
the first, second and third ribs, which originated 
in the gallbladder. Warthin [14] described a 
carcinoma of the gallbladder with metastasis to 
the adrenals which simulated Addison’s disease 
clinically. Michaux [9] recorded a case of an 
ovarian cyst which proved to be a carcinoma 
of the gallbladder. Wakasugi [13] described a 
case of carcinoma of the gallbladder simulating 
a carcinoma of the rectum. The apparent “‘car- 
cinoma of the rectum”’ was a metastatic lesion. 
McCullagh [8] reported a clinically diagnosed 
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se of twisted ovarian cyst which was dis- 
vered at operation to be a large gallbladder 
th a carcinoma. Rolleston and McNee [ro] 

‘scribed a case of a carcinoma of the gall- 
idder in which the first sign of its presence 
is a metastatic growth in the spine. Foggie 
id Tudhope [5] described a case that was 
ought to be a primary carcinoma of the left 
per lung. Autopsy revealed a “cylindrical 
ll carcinoma” of the gallbladder. Cappel and 
idhope [3] described a case of “lymphosar- 
ma’”’ which proved to be an adenocarcinoma 
the gallbladder. 


SUMMARY 


An unusual case of carcinoma of the gall- 
bladder that clinically manifested first with 
ibcutaneous nodules is reported and discussed. 
he review of the literature revealed only two 
ther cases with metastasis to subcutaneous 
tissue. 
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Ruptured Pseudocyst of the Pancreas with 
Associated but Separate Encapsulated 
Pancreatic Fluid 


ARKELL M. VAUGHN, M.D., MICHAEL S. WHITE, M.D. AND JOHN J. RAFFENSBERGER, M.D., 
Chicago, Illinois 


From the Department of Surgery, Cook County Hospital, 
and Vaughn Medical Group, Chicago, Illinois. 
UPTURE of pseudocysts of the pancreas may 
occur spontaneously from severe pan- 
creatitis or from trauma, both of which may 
lead to rupture of the capsule or ductal and/or 
blood vessel systems. When complicated by 
peritonitis, ruptured pseudocysts of the pan- 
creas carry a high mortality. In a series from 
Cook County Hospital reported by Meyer et al. 
[z], in 1949, death occurred in three of four 
patients who were operated upon for ruptured 
pancreatic pseudocysts. Rupture of a pseudo- 
cyst by needle aspiration was reported recently 
by Thoroughman and Barrineau [2]. Rupture 
by this means was first reported by LeDentu 
[3] in 1865, wherein a pancreatic pseudocyst 
ruptured while the patient was in the hospital 
and peritonitis followed. The cyst slowly re- 
curred and several months after the spontane- 
ous rupture, treatment was undertaken by 
needle aspiration. The patient died several 
hours later. 

We present an unusual case of a spontane- 
ously ruptured pancreatic pseudocyst, with 
encapsulated pancreatic fluid existing in associ- 
ation with but not connected to the pseudocyst. 
This undoubtedly is a rare entity since no men- 
tion was made of this condition in several exten- 
sive reviews on pseudocysts of the pancreas 
[2,4-6]. In addition, it was thought that a dis- 
cussion of the characteristics, etiology, symp- 
toms, diagnosis and treatment of pseudocysts 
of the pancreas per se would be in order here to 
help to illustrate the unusual manifestations 
and problems encountered in our case. 
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CHARACTERISTICS AND ETIOLOGY OF 
PANCREATIC PSEUDOCYSTS 


True cysts of the pancreas are rare, but 
pseudocysts are frequently encountered in this 
region. These false cysts are saclike spaces, 
cystlike in nature, but with no epithelial lining 
membrane. They are composed partially of 
membranous connective tissue and partly of 
nearby organs to which they may be attached. 
Pancreatic pseudocysts contain hemorrhagic 
and inflammatory exudate in the form of clear 
or bile-stained fluid, or blood which may or may 
not contain parenzymes. These cysts rapidly 
attain a large size. They are usually found 
within the lesser peritoneal sac. However, they 
are also found in unusual anatomic locations 
outside the lesser omental space, yet communi- 
cating with a cyst in this space. For example, 
they were reported to be found extending into 
the mediastinum, by Edhim [7]; retroperito- 
neally into the pelvis, by Primrose [8]; and be- 
tween the layers of the mesocolon, by Judd 
et al. [o]. 

In the etiology of pseudocysts of the pancreas 
two primary factors are inflammation and 
trauma. In the opinion of Waugh and Lynn [4], 
however, inflammation seems to be a more fre- 
quent forerunner than trauma. This was evi- 
denced in their series of fifty-eight patients 
with pancreatic pseudocysts, of whom only six 
attributed the onset of their symptoms to 
severe trauma. 

These pseudocysts usually follow acute pan- 
creatitis, depending upon the degree of destruc- 
tion of the gland and ductal system. A history 


il 
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\l usually reveal previous severe illness, such 
a. acute pancreatitis, gallbladder disease or 
»-crosis. In fact, according to Whittaker [ro], 
p 9st authors report that up to 95 per cent of 

ses of pancreatic pseudocysts reviewed had 

evious pancreatitis or gallbladder disease. 

vere, penetrating trauma to the epigastrium, 

vertheless, may be the primary causative 
.ctor in some instances. 


SYMPTOMS AND DIAGNOSIS 


The symptomatology in pseudocysts of the 
.ancreas is variable. However, development of 
selling in the left upper quadrant or in the 

jigastrium and the presence of a relatively 
ym, smooth, fixed cystic mass in the epigas- 

ium, with a sensation of fullness or tension, 
are indicative. In some instances the patient 

ay be asymptomatic until a mass has formed 
r has greatly enlarged. Pain or signs of pan- 
‘reatic dysfunction may or may not be present. 
If the cyst has developed to a large size, 
anorexia and weight loss may be apparent and 
are usually concomitant with pancreatic dys- 
function or malignancy. If pancreatic destruc- 
tion has been severe, a mild degree of diabetes 
and loose, fatty stools may be evident. If re- 
gurgitation of bile into the pancreatic ducts 
after a common duct stone has been an etiologic 
factor, symptoms of peritonitis will usually be 
present. 

In the diagnosis of pancreatic pseudocysts, 
fluoroscopic examination with barium meal and 
barium enema, together with a series of roent- 
genograms, are invaluable measures. A kidney 
pyelogram is also a valuable inclusion. These 
studies will reveal the presence or direction of 
any displacement of the stomach and colon and 
the position of the cyst and its locational rela- 
tionship to the stomach. They will also demon- 
strate any compression of the duodenum, stom- 
ach and colon near the pseudocyst. Widening 
of the duodenal curve is also a valuable diag- 
nostic sign, demonstrated by roentgen studies. 
“urthermore, these examinations will, at the 
same time, be important in ruling out any 
pathologic lesions of the liver, stomach, spleen 


ond left kidney. 


TREATMENT 


The management of pseudocysts of the pan- 
creas Is primarily surgical, as for all cysts of the 
vancreas. When surgery is unduly delayed or 
ot carried out, rupture of the pseudocyst is a 


serious potential, followed usually by perito- 
nitis in which event treatment is, of course, 
axiomatic. Various operative procedures have 
been employed according to the surgeon’s 
choice based upon experience, and adaptation 
of a particular procedure to the individual pa- 
tient and existing conditions. These include 
evacuation, complete excision, external drain- 
age by marsupialization, internal drainage by 
anastomosis to the duodenum, stomach or 
jejunum, and others. 

Some surgeons have found that excision 
carries a relatively high mortality. External 
drainage by marsupialization is favored by 
some surgeons since mortality with this pro- 
cedure is very low; it is easily accomplished; 
and is particularly advantageous in large 
pseudocysts in which the edges of the incised 
walls can be sutured to the parietal peritoneum. 
However, there are also disadvantages to the 
method. For example, because of the necessarily 
prolonged period of drainage, there is a con- 
comitant loss of fluid, enzymes and electrolytes. 
Also, because of the irritating quality of pan- 
creatic fluid, the skin often reacts unfavorably, 
sometimes to the point of erosion or digestion 
of the skin tissue. Furthermore, according to 
Whittaker, fistula persists with this method in 
approximately 50 per cent of the patients and 
secondary implantation is necessary. Rumore 
[rz] pointed out that this is one of the surgical 
procedures most likely to cause a fistula. 

Internal drainage by anastomosis is becoming 
increasingly favored by many surgeons, and in 
our experience is the procedure of choice when 
possible. This method does away with pro- 
longed drainage thus shortening the hospital 
stay and allowing the patient to leave the hospi- 
tal in ten to fourteen days. Furthermore, with 
this procedure drainage is diverted so that the 
potentiality of skin erosion and multiple oper- 
ative procedures are avoided. Also, with this 
method all pancreatic juices can be returned to 
the intestinal tract to aid digestion. 


OPERATIVE TECHNIC OF INTERNAL AND 
EXTERNAL DRAINAGE 


Internal Drainage. In performing internal 
drainage of a pancreatic pseudocyst, we employ 
the following technic. The gastrocolic omentum 
is divided for a sufficient distance to expose 
completely the anterior surface of the cyst. The 
stomach is elevated and its posterior wall freed 
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Fic. 1. Shows the peritoneal cavity opened and the 
fibrous sac, which had been formed by the irritation of 
the pancreatic fluid, covering the entire abdominal 
contents. 


from the pseudocyst. A transverse incision 2 to 
4 cm. long is made in the cyst wall and the 
cavity is evacuated by suction. 

The jejunum is divided between clamps 
about 10 to 12 inches distal to the ligament of 
Treitz. The distal end of the jejunum is brought 
through an opening in the midportion of the 
transverse mesocolon and is approximated to 
the opening in the wall of the pseudocyst. As 
large an opening as possible is used for the 
anastomosis. Two layers of sutures are used, 
employing either plain No. 3-0 intestinal gut 
for the inner row and No. 3-0 silk for the outer 
layer, or both layers of No. 3-0 silk interrupted 
sutures. 

The proximal end of the divided jejunum is 
anastomosed to the distal limb 10 to 12 inches 
below the pancreatic cystojejunostomy. Here 
an end to side anastomosis by the Roux en Y 
procedure is performed, using the same suture 
material. The opening in the mesentery is 
closed. The contents of the cyst drain into the 
jejunal limb in the direction of peristalsis. 

External Drainage. For external drainage 
by marsupialization, we use the following pro- 
cedure. The abdomen is opened over the area 
of the pseudocyst, and the cyst is separated 
from the stomach and colon. The contents of 
the pseudocyst are aspirated. An incision is 
made into the pseudocyst for 1 to 2 inches for 
complete evacuation. The edges of the wall of 
the pseudocyst are sutured to the edges of the 
parietal peritoneum. Several Penrose drains 


are placed in the pseudocyst cavity and the re- 


. mainder of the abdominal wall is closed around 


them. 

In most pseudocysts the walls will collapse 
and the cavity will eventually be obliterated, 
This may require weeks or months. If the 
marsupialized cyst is a retention cyst and coni- 
nects with a pancreatic duct, the drainage may 
change in character and eventually become 
pure pancreatic juice, and drainage may per- 
sist indefinitely. When obstruction to the duct 
is near the head of the pancreas, large quantitics 
of pancreatic juice may be lost from the body 
and progressive weight loss and debility may 
result. In some of our cases it has been found 
necessary to put suction tubes into the fistula 
or into the pseudocyst and apply suction to the 
pseudocyst so that the contents would not get 
to the skin and could even be fed back to the 
patient. 

The following case shows the difficulty in 
diagnosis and the problems encountered in 
management: 


CASE REPORT 


W. W., a forty-seven year old Negro man, was 
admitted to Cook County Hospital on May 21, 
1959 with a history of generalized abdominal dis- 
tention and pain of three weeks’ duration. This was 
associated with weight loss of 40 pounds over sev- 
eral weeks. Anorexia had been marked but there 
were no other gastrointestinal symptoms aside 
from constipation. The patient had been an ex- 
tremely heavy consumer of alcoholic beverages for 
years. Physical examination on admission revealed 
a chronically ill, emaciated individual complaining 
of abdominal pain. The abdomen was tensely dis- 
tended and was dull on percussion. No masses were 
palpable and tenderness was unremarkable. The 
impression of the admitting intern was that of 
ascites with cirrhosis. 

Laboratory data revealed hematocrit, 44 per cent 
and a total protein of 5.7 gm. with an albumin- 
globulin ratio of 1:1. The remainder of the exami- 
nation of the liver was within normal limits. 

A paracentesis, performed soon after admission, 
revealed 5 quarts of amber-colored fluid with a 
specific gravity of 1.015. On microscopic examina- 
tion many white blood cells were seen. An upper 
gastrointestinal roentgenographic series demon- 
strated widening of the duodenal loop. A peritoneos- 
copy was performed two weeks after admission 
and 4,000 cc. of fluid was released. The exam- 
iner noted many adhesions within the abdomine! 
cavity and a red cystic mass in the upper part of 
the abdomen. A biopsy of the liver was interpreted 
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Fic. 2. Demonstrates the massive fibrinous adhesions 
between the omentum and loops of bowel. This condi- 
tion existed throughout the abdomen. 


as revealing early Laennec’s cirrhosis with fatty 
changes. 

The patient’s condition was one of unrelenting 
abdominal pain, so severe as to require increasing 
doses of narcotics for relief. Surgical consultation 
was called, with a diagnosis of carcinoma of the 
pancreas in mind, and operation of an exploratory 
nature was decided upon. 

On June 25, 1959 the patient was prepared for 
surgery, with transfusions of whole blood, plasma 
and amino acids. Because of his poor condition 
surgery was carried out under local infiltration 
anesthesia. A supraumbilical transverse incision 
was made, and revealed chronic peritonitis. The 
small bowel was matted together with thick adhe- 
sions and all of the peritoneal surfaces were a dull 
red. A large cystic mass was found between the 
anterior abdominal wall and the loops of small 
bowel. This sac contained 2,000 cc. of brown turbid 
luid. (Figs. 1 and 2.) Further exploration revealed 

pancreatic pseudocyst presenting through the 
sastrocolic omentum. (Fig. 3.) This was opened, 

d fluid identical to that found in the first cyst 
vas evacuated. The amylase content of fluid from 
‘ach source was 8,192 Somogyi units. The inside 

the pancreatic pseudocyst was smooth and no 

mmunication with the cystic mass in the ab- 
| minal cavity could be found. 

The pancreatic pseudocyst was drained with a 

‘zzer catheter, and it was possible to shell the 

ijor portion of the secondary pseudocyst away 


Fic. 3. Shows the bowel and abdominal contents cov- 
ered with membrane. The pseu docyst can also be seen 
in this view. 


from the abdominal wall and the adherent loops 
of bowel. Biopsy from the pancreatic pseudocyst 
wall revealed fibroconnective tissue infiltrated with 
hemorrhagic extravasation and inflammatory cells. 
Drainage from the tube gradually diminished over 
a period of two months; contrast media injected 
into the tube on several occasions showed a gradual 
diminution in the size of the cyst. 

On August 15 feculent drainage was noted com- 
ing from the fistulous tract. Injection of the tract 
with Lipiodol outlined the transverse colon. Drain- 
age gradually ceased and it was thought that spon- 
taneous fistulization into the colon must have 
occurred. The patient was discharged from the hos- 
pital on August 25, 1959. When seen six months 
after operation, no drainage was present, the pa- 
tient had gained weight and he was apparently well. 


COMMENTS 


The pseudocyst of the pancreas in the case we 
have presented, ruptured spontaneously, spill- 
ing its contents over the peritoneal cavity, 
setting up a fibrinous peritonitis. It appeared 
as though the abdominal contents were com- 
pletely erupted. The leakage of fluid which oc- 
curred and the general peritoneal reaction 
which ensued was similar to that found in the 
lesser bursa during an attack of acute pan- 
creatitis. The fluid became encapsulated by 
inflammatory reaction and connective tissue 
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within the peritoneal cavity in the same man- 
ner in which pseudocysts are formed in the 
lesser omental sac. 

The patient was considered to be in the termi- 
nal stage of disease. Therefore, when, at explor- 
atory operation, the ruptured pseudocyst and 
encapsulated pancreatic fluid were discovered, 
it was thought that external drainage by mar- 
supialization was the least hazardous procedure 
for this seriously ill and debilitated patient. 


SUMMARY 


An unusual case is presented of a ruptured 
pancreatic pseudocyst with associated but sepa- 
rate encapsulated pancreatic fluid. Peritonitis 
was also present and the problems encountered 
in management of the patient are described. 

Treatment of pseudocysts of the pancreas is 
primarily surgical and the advantages and dis- 
advantages of various surgical procedures for 
this purpose are discussed. The operative 
technics of internal and external drainage as 
employed by us are described. 

It is emphasized that when surgery of a pan- 
creatic pseudocyst is delayed or not carried out, 
rupture is highly potential, and when com- 


plicated by peritonitis, this carries a higl 
mortality. 


REFERENCES 


. Meyer, K. A., SHERIDAN, A. I. and Murpny, R. F 
Pseudocysts of the pancreas. Surg. Gynec. « 
Obst., 88: 2109, 1940. 

. THOROUGHMAN, J. C. and BarringAu, C. E. Spon 
taneous rupture—pseudocyst of pancreas. Am 
Surgeon, 23: 831, 1957. 

. LEDentu. Rapport sur l’observation precedents 
Bull. Soc. anat. de Paris, 10: 197, 1865. 

. Waucu, J. M. and Lynn, T. E. Clinical and surgica 
aspects of pancreatic pseudocysts: analysis « 
fifty-eight cases. Arch. Surg., 77: 47, 1958. 

. Bricuart, K. and Priestiy, J. T. Pseudocysts o 
the pancreas. Am. J. Surg., 81: 151, 1951. 

. WarREN, W. D., Marsn, W. A. and SaNnpusky 
W. R. An appraisal of surgical procedures fo 
pancreatic pseudocyst. Ann. Surg., 147: 903 
1958. 

. Epum, P. Mediastinal pseudocyst of the pancreas 
Case report and discussion. Gastroenterology, 17 
96, 1951. 

. Primrose, A. Pancreatic cysts and pseudocysts 
Surg. Gynec. ¢” Obst., 34: 431, 1922. 

. Jupp, E. S., Matrson, H. and Manorner, H. R 
Pancreatic cyst. Arch. Surg., 22: 838, 1931. 

. WuitTaAKER, L. D. Traumatic pancreatic cysts 
Illinois M. J., 113: 1, 1958. 

. Rumore, P. C. External pancreatic fistula. Illinois 
M. J., 107: 24, 1955. 


I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
98 


Multiple Primary Carcinoma of the Uterus 


REVIEW OF THE LITERATURE AND REPORT OF A CASE 


ALLAN G. W. McLeop, M.p. AND Denis CAvANAGH, M.D., Miami, Florida 


om the Department of Obstetrics-Gynecology of the 
riversity of Miami School of Medicine, Jackson 
femorial Hospital, Miami, Florida. 


primary cancer is not an uncom- 
mon finding. The subject has been dis- 
cussed by many authors and much has been 
written about it since it was first reported by 
Billroth [1]. In contrast, squamous cell car- 
cinoma of the cervix associated with adeno- 
carcinoma of the endometrium is very rare. It 
has been described by Warren and Gates [2] 
who listed the references to six cases from the 
German literature. Three cases were reported 
by Brown and his co-workers [3] and several 
other authors have each reported a case [4-10]. 
Liu and Meigs [rz] noted one case and men- 
tioned in addition, two cases of squamous cell 
carcinoma of the cervix combined with adeno- 
carcinoma in situ of the endometrium. Dituri 
and Williams [12] reported a case in which a 
leiomyosarcoma was found in the corpus in 
addition to adenocarcinoma of the endome- 
trium and coexisting squamous cell carcinoma 
of the cervix. The latter cervical lesion has been 
reported in combination with adenocarcinoma 
arising in an adenomyoma of the corpus [73]. 
Pearson [14] reported a case and also referred 
to three cases in the early German literature 
and one in the Italian literature not listed by 
Warren and Gates. An additional five cases in 
the French and German literature are men- 
tioned by Springer and Denisart [15] but the 
references are unsatisfactory. DeFillipo and 
Meieres [16] in the Spanish literature cited one 
ase and reported three additional cases. One 
ase of squamous carcinoma of the cervix has 
heen reported as occurring simultaneously 
with carcinosarcoma of the endometrium [17]. 
Thus a careful review of the literature reveals 
that invasive squamous carcinoma of the cer- 
vix, with coexistent adenocarcinoma of the 


endometrium, has been recorded only fourteen 
times in the English literature, if the case of 
carcinosarcoma is excluded. In addition nine 
acceptable cases have been reported in the 
German and French literature, four in the 
Spanish and one in the Italian literature. The 
simultaneous occurrence of squamous cell 
carcinoma in situ of the cervix, and adeno- 
carcinoma of the endometrium has to our knowl- 
edge been reported in only one case [78]. 

In reviewing our hospital records over the 
past eight years, we could find only three 
patients who had been discharged with this 
diagnosis. After we reviewed the tissue sections, 
one of these cases was rejected because it was 
believed that the epithelial lesion represented 
dysplasia rather than carcinoma in situ of the 
cervix. The second case was rejected because 
we could not be certain that the adenocar- 
cinoma was of endometrial rather than endo- 
cervical origin. It is our opinion, however, that 
the following case fulfills the criteria for the 
diagnosis of this rare type of double primary 
cancer. 


CASE REPORT 


Mrs. E. McC., a seventy year old Negro woman, 
para 6, gravida 6, was admitted to the Jackson 
Memorial Hospital on May 31, 1960 with a com- 
plaint of postmenopausal vaginal bleeding of four 
months’ duration. The bleeding lasted two to three 
days at a time and recurred at frequent intervals. 
Her menopause had occurred at the age of forty- 
one years. The patient gave a history of arthritis 
for ten years and hypertension for two years. She 
had also been treated medically for a “gallbladder 
upset.” In 1955 she had a simple mastectomy for 
what is said to have been “‘benign disease” in the 
left breast. She gave no family history of cancer but 
one of her sisters had diabetes mellitus and one 
brother had tuberculosis. 

Physical examination revealed the patient to be 
somewhat obese. Her blood pressure was 150/100 
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Fic. 1. A, adenocarcinoma of the endometrium; B, intraepithelial carcinoma of the cervix, Original magnification 


of A and B, X 115. 


mm. of Hg. A roentgenogram of the chest showed 
some cardiac enlargement. A two hour postprandial 
blood glucose was 113 mg. per cent; serum urea 
nitrogen 12.2 mg. per cent; hemoglobin 12.4 gm. 
per cent; hematocrit 40 per cent. Her serologic 
examination was negative and urinalysis revealed 
no abnormality. 

A vaginal cytologic smear was reported as nega- 
tive (Papanicolaou Class 1) but diagnostic curettage 
was carricd out on June 2, 1960. A pelvic examina- 
tion performed at the time of dilatation and 
curettage revealed a normal marital introitus. 
Bartholin’s glands, Skene’s ducts and the urethral 
orifice appeared normal. There was a first degree 
cystocele and a small rectocele. The vaginal mucosa 
appeared healthy apart from a small ulcer on the 
left lateral wall about 3 cm. from the introitus and 
measuring 1.0 by 0.5 cm. in diameter. The cervix 
was parous in type and clean. The uterus was 
anteverted, firm, and enlarged to the size of an 
eight weeks’ gestation. A uterine sound was passed 
to a distance of 10 cm. and spongy endometrial 
tissue (3 ml.) suggestive of endometrial carcinoma 
was obtained on curettage. Punch biopsies of the 
cervix and the vaginal lesion were taken. 

The pathologic diagnoses (S/7370/60) were 
adenocarcinoma of the endometrium (Fig. 1A), 
endometrial polyps, squamous cell carcinoma in 
situ of the cervix (Fig. 1B) and fibroepithelial polyp 
of the vagina. 

A cone biopsy of the cervix was taken on June 8, 
1960. At that time the cervix was noted to take 
Schiller’s stain well and no “positive” areas were 
noted. This specimen revealed, chronic cervicitis 


with focal atypia (S/7370/60). Total abdominal 
hysterectomy and bilateral salpingo-oophorectomy 
was performed on June 13, 1960. Neither pelvic nor 
periaortic lymph nodes were palpably enlarged at 
the time of the operation. 

The patient made a good recovery from surgery 
and was discharged from the hospital in good con- 
dition on June 20, 1960. Pathologic examination of 
the specimen removed at operation showed no 
residual intraepithelial carcinoma of the cervix but 
it did reveal residual adenocarcinoma of the endo- 
metrium, some adenomyosis and several small 
leiomyomas (S/7652/60). 

At follow-up examination on August 4, 1960 the 
Papanicolaou smear was still negative. A small 
amount of granulation tissue was noted at the 
vaginal vault. This was cauterized with silver 
nitrate and triple sulfa cream prescribed for local 
application. At her next visit the vault was almost 
healed. Subsequent monthly clinic visits have 
revealed no evidence of recurrence and her Papani- 
colaou smears have been negative to date. 


COMMENTS 


Intraepithelial carcinoma of the cervix, in 
association with adenocarcinoma of the endo- 
metrium, has been reported only once pre- 
viously. The reasons for the paucity of such 
cases are probably as follows: (1) Intraepi- 
thelial carcinoma of the cervix is a diagnosis 
which has not been made frequently until the 
last decade. (2) Patients who develop adeno- 
carcinoma of the endometrium are usually of 
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ystmenopausal age while the mean age for 
omen with intraepithelial carcinoma of the 
‘rvix is under forty years. (3) There may be 

me host factor which predisposes some women 

» adenocarcinoma of the endometrium while 
rotecting them from carcinoma of the cervix. 
his latter is an attractive hypothesis. It may 
‘plain the relatively small number of cases 
ported in which invasive carcinoma of the 

rvix is combined with endometrial carcinoma 
spite the fact that these lesions exist so com- 
only independently. 

It is difficult to evaluate the situation statis- 
cally, however. At the University of Texas— 
i. D. Anderson Hospital, 2,311 patients with 
ircinoma of the uterine cervix and 460 pa- 
ents with adenocarcinoma of the endometrium 
ere seen over the period March 1944 to 
\ugust 1958. This material was reviewed by 
ne of us (D. C.) and in not a single patient 
vere these lesions found to coexist. On further 
nalysis, however, it was believed that only one 
1x two cases could be expected to occur among 

this number of patients on the basis of chance. 

It seems likely that cervical carcinoma is in 
some way associated with coitus rather than 
parity [19] and certainly a higher occurrence 
rate is evident in the lower socio-economic 
groups [20]. On the other hand, adenocarcinoma 
of the endometrium is more likely to be asso- 
ciated with endocrine disturbances [21,22]. In 
this latter respect it seems to us that although 
Speert [23] found that 9 per cent of his patients 
with adenocarcinoma of the endometrium had 
been treated previously with irradiation for 
bleeding in association with benign disease, 
their underlying endocrinologic disturbance 
rather than the irradiation per se may have 
been responsible for the ultimate development 
of adenocarcinoma. 

One further factor which suggests the mutual 
incompatibility of these tumors is the relatively 
increased incidence of endometrial adenocar- 
‘inoma in Jewish women [24] and nuns [25]. 
[t is our opinion that these epidemiologic dif- 
erences are worthy of further consideration. 
In these differences may lie new clues to the 
orevention and more effective treatment of 
ervical and corpus cancer. 

The cervical lesion in our patient was found 
nitially because it has become our practice to 
»iopsy the cervix when investigating post- 
nenopausal bleeding, even when no cervical 
esion is evident. It is also worthy of note that 


the vaginal cytologic smear in this case was 
negative. This emphasizes the importance of 
diagnostic curettage in the investigation of 
women with postmenopausal bleeding even in 
the presence of a negative Papanicolaou smear. 
When possible, an endometrial biopsy should 
be done although if this is negative, diagnostic 
curettage must still be carried out. 


SUMMARY 


1. The literature on multiple primary cancer 
with reference to the coexistent occurrence of 
squamous cell carcinoma of the cervix and 
adenocarcinoma of the endometrium is 
reviewed. 

2. A case of intraepithelial carcinoma of the 
cervix occurring simultaneously with adenocar- 
cinoma of the endometrium is reported. 

3. Possible explanations for the paucity of 
reports is discussed and the possibility of 
these tumors being mutually antagonistic is 
considered. 

4. The necessity for diagnostic curettage in 
the investigation of postmenopausal bleeding, 
even in the presence of a negative Papanicolaou 
smear, is stressed. The value of multiple punch 
biopsies of the cervix, even in the absence of a 
visible lesion, is emphasized. 
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Complete Lumbosacral Dislocation 


REPORT OF A CASE 


RicHarp K. Wuire, m.p., Allentown, Pennsylvania 


NOMPLETE lumbosacral dislocation is rare. 
4 An investigation of the literature for the 


past several years revealed no similar instance. 


he severity of the dislocation together with 
ultiple associated injuries presented an inter- 
‘ting problem in care and management. 

CASE REPORT 


A forty-three year old Negro woman was ad- 


mitted to the hospital following an automobile 


cident in December 1956. In addition to the 


complete lumbosacral dislocation as shown in 


igure 1, she sustained multiple lacerations of the 


left arm and both legs. There were fractures of the 
third to the tenth ribs, inclusive, on the left side, a 
fracture of the distal end of the left clavicle, a 


iG. 1. Roentgenogram showing lumbosacral dislocation. 
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compound fracture dislocation of the right ankle 
and a compound fracture of the left tibia. 
Following admission to the hospital she was 
treated initially for shock, pain and hemorrhage. 
The patient had no movement of her legs and no 
sensation below her knees. Reduction of the disloca- 
tion was accomplished in bed under spinal anes- 
thesia. During the performance of a spinal tap, 
what appeared to be pure blood ran out through 
the needle but, after a short time elapsed, the flow 
became less thick and it was assumed that the 
needle placement was in the dural canal. Manipula- 
tive reduction was carried out by traction in the 
supine position. Both hips and knees were flexed 
across the operator’s shoulders while the com- 
pounded extremities were supported by attendants 
and traction was executed downward and forward. 


Fic. 2. Roentgenogram after reduction. 
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The result of roentgenographic examination follow- 
ing the reduction is shown in Figure 2. Admittedly, 
the reduction does not appear to be complete but 
no further attempts were made to improve the 
status. 

The neurologic deficit of the patient following 
recovery from anesthesia was paralysis of the 
motor and sensory nerves below the level of the 
knee joint. Bladder and bowel incontinence were 
also present. The patient was cared for on a Stryker 
frame with pelvic traction. She became somewhat 
recalcitrant in the traction and this was removed 
after ten days. Because of her many difficulties, 
the fractures of the lower extremities were treated 
by the closed plaster technic, without debridement 
or any other care except gross positioning. Ap- 
proximately six months after injury she regained 
control of her bladder and bowel and had no 
further difficulty with these functions. 

Two years following injury there was complete 
union of both fractures and all wounds were 
healed. Control of the bladder and bowel had been 
maintained and a complete neurologic deficit below 
her knees had persisted. She had begun to ambulate 
with the use of braces. 


COMMENT 


’ This rather unusual interesting case allowec 
us to question again the concept of lumbosacra 
instability. No external apparatus was used i: 
this instance; in fact, the traction itself wa 
discarded shortly after reduction. The need fo 
lumbosacral fusion was not demonstrated by 
the patient’s subsequent course, either in 
changes in her x-ray picture or in symptoms i 


her back. 


SUMMARY 


A case of complete lumbosacral dislocation is 
presented. This case was associated with multi- 
ple injuries complicating the problem. It dem- 
onstrates a continued stable entity without the 
need of additional fusion. In addition, the as- 
sociated injuries were treated on a nondefinitive 
basis which was accompanied by a good result. 
While these methods are not intended to be 
recommended, they do demonstrate what can 
be done under unusual circumstances. 
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Recurrent Volvulus of the Cecum Associated 
with Failure of Rotation*of the 
Intestine in an Adult 


Harry V. ARMITAGE, M.D., Chester, Pennsylvania 


rom the Department of Surgery, Taylor Hospital, Ridley 
Park, Pennsylvania. 

NTESTINAL obstruction secondary to anoma- 

lous rotation of the intestine is usually 
thought of as a problem of infancy or childhood. 
Perhaps this is because the most frequent form 
of anomalous rotation is failure of descent of 
the cecum with suspension of the midgut from 
a pedicled mesentery. This results in duodenal 
obstruction by bands extending laterally from 
the cecum, and frequently in volvulus of the 
entire small intestine. By its very nature, this 
form of obstruction tends to occur early in life. 
However, when all forms of anomalous rotation 
are considered, the onset of intestinal obstruc- 
tion is delayed until adult life more frequently 
than is generally realized. Gardner and Hart 
[1], in reviewing 105 cases of anomalies of intes- 
tinal rotation causing obstruction, found that 
in 52 per cent of their series obstruction oc- 
curred in the newborn or that symptoms dated 
from a few days after birth. Thus, in approxi- 
mately one half of the cases in this series, ob- 
struction was delayed until adult life. Dott [2] 
studied thirteen cases in which obstruction 
occurred and he reported that symptoms began 
. few days after birth in six patients, at the age 
1f seventeen in one, during adult life in five and 
during old age in one. Dott calls attention to 
he fact that volvulus of the small intestine 
ias its highest incidence in early life, and volvu- 
us of the ileocecal segment is the typical lesion 
f later life. 

It is surprising that, after the Ladd operation 
or duodenal obstruction and volvulus of the 
mall intestine, there is not a tendency for the 
volvulus to recur throughout life. Gross [3] 
‘eported only one instance of recurrent volvulus 


in 156 cases. He suggests that adhesions result- 
ing from the first operation may tend to fix the 
bowel and prevent recurrence of the volvulus. 
Since it is well known that volvulus often ap- 
pears after an operation that produces ad- 
hesions, this explanation does not seem to be 
satisfactory. Perhaps freeing of the cecum from 
its fixed position beneath the liver unmoors the 
anchoring point necessary for volvulus of the 
intestine. 

Anomalous rotation of the intestine may 
exist without causing any symptoms and, of 
course, the incidence is impossible to estimate. 
Of forty-eight cases that Dott collected, thirty- 
five were discovered accidentally and appar- 
ently caused no symptoms. Recurrent episodes 
of abdominal pain in adults may possibly be 
attributed to twisting and spontaneous release 
of the twisted segment of the bowel. It is be- 
lieved that the lifelong, recurrent abdominal 
pain in the case being presented was probably 
the result of torsion of a mobile segment of the 
bowel. In this case of nonrotation the cecum 
was found to have twisted through 180° in a 
clockwise direction at the first operation, and 
through 360° in a counterclockwise direction 
at the second operation. The cecum was found 
first in the Jeft lower quadrant and subse- 
quently in the right upper quadrant. 


FIRST ADMISSION 


A forty-nine year old white woman was ad- 
mitted to the hospital on July 7, 1955. Ap- 
proximately four hours before coming to the 
hospital she experienced sudden colicky pain 
in the region of the umbilicus. There was no 
nausea nor vomiting. During her entire life 
she had had recurrent episodes of intermittent, 
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Fic. 1. Volvulus of cecum with nonrotation of intestine. 
Condition found at first operation. 


lower abdominal pain. The present episode of 
pain was the most prolonged and the most 
intense that she had suffered. 

Examination revealed a middle aged woman 
of short stature who appeared in no acute 
distress. Her abdomen was slightly obese but 
was not distended. Tenderness and rebound 
tenderness were present in both lower quad- 
rants, being more marked on the right. Rectal 
examination showed tenderness in the rectal 
vault. A diagnosis of acute appendicitis was 
made and an operation was performed on the 
night of admission. 


OPERATIVE FINDINGS AND PROCEDURE 


A right McBurney incision was made, and 
when the peritoneal cavity was entered, slightly 
distended loops of small intestine were en- 
countered, but the cecum could not be located. 
It was believed that possibly the cecum was 
undescended. Accordingly, the incision was en- 
larged and the subhepatic area explored. Failing 
to find the cecum in this location, the rest of 
the abdomen was explored, and the cecum was 
discovered in an ectopic position in the left 
lower part of the abdomen. The cecum was 
found to share a common mesentery with the 
small intestine and to have undergone volvulus 
through 180°. (Fig. 1.) Derotation was readily 
accomplished and the cecum was delivered out 
of the wound. The appendix, which was grossly 


Fic. 2. Derotation of volvulus. Cecum allowed to remai: 
in left lower abdomen. Appendix was removed but thi 
is not indicated here. 


normal, was removed, the cecum was allowed 
to return to its original position, and the wound 
was closed. (Fig. 2.) 


COURSE 


On the second postoperative day the patient 
vomited several times and complained of 
cramplike abdominal pain. However, by the 
third postoperative day she had no complaint 
and an enema produced effective results. 
Barium x-ray study of the gastrointestinal 
tract carried out a week after the operation 
showed a failure of rotation of the midgut with 
the small intestine lying on the right side of the 
abdomen and the large intestine lying on the 
left side. The cecum was reported as lying in 
the left lower quadrant. (Fig. 3.) Histologic 
examination of the appendix showed slight in- 
filtration of the muscular layer with neutro- 
phils. This finding was considered as consistent 
with either early appendicitis or volvulus. The 
patient was discharged from the hospital on 
the eighth postoperative day in good condition. 


SECOND ADMISSION 


The patient remained symptom free unti 
September 23, 1955. On this date she was 
awakened from her sleep by severe cramplike 
abdominal pain. She was again admitted to the 
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Fic. 3. Nonrotation of intestine. Barium meal study. Cecum lies in left lower 
quadrant. Entire small intestine lies to the right. 


hospital. Examination at this time showed her 
to be in acute distress. The abdomen was tender 
throughout with maximal tenderness in the 
right upper quadrant. Peristalsis was hyperac- 
tive and occurred in rushes accompanied by 
olic. The patient vomited several times after 
idmission. X-ray films of the abdomen revealed 
listended loops of small bowel in the right 
ipper quadrant, and was reported as showing 
no gas in the colon. In retrospect, a small 
amount of gas could be seen in the cecum which 
was now lying in the upper abdomen. A diagno- 
is of intestinal obstruction was made and the 
yatient was prepared for operation. 


OPERATIVE FINDINGS AND PROCEDURE 


A right paramedian incision was made in the 
midabdomen. The peritoneal cavity was found 
to contain an increased amount of clear fluid. 
There were multiple adhesions in the region of 


the terminal ileum binding it to its mesentery 
and to the cecum. The cecum and terminal 
ileum were found to have rotated through 
360° in a counterclockwise direction. (Fig. 4.) 
The volvulus was derotated and the adhesions 
of the terminal ileum separated. The intestinal 
current was demonstrated to pass into the 
transverse colon and the incision was closed. 


COURSE 


The patient made a good recovery. The naso- 
gastric tube which had been inserted preopera- 
tively was removed on the third postoperative 
day at which time the patient had three copious 
watery bowel movements in succession. She 
was discharged from the hospital on the eighth 
postoperative day. 

Approximately one month after discharge 
from the hospital the patient complained of a 
sudden sharp abdominal pain lasting a few 
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Fic. 4. Condition found at second operation. Cecum has 
rotated in opposite direction. Appendix had been 
removed at first operation and should not have been 
shown. 


minutes. The pain vanished as suddenly as it 
had occurred, and since then she has had no 
further pain. 


COMMENTS 


Although the findings were not entirely 
typical of appendicitis when the patient was 
seen on the first occasion, it was believed that 
there was an acute surgical condition present 
and immediate operation was thought to be 
the safest course to pursue. A more careful 
history might have led to a more accurate 
diagnosis, for later a member of the patient’s 
family recalled that some years before she had 
been x-rayed in a diagnostic clinic and in- 
formed that “‘part of her bowel was missing.” 

At the time of the second admission it was 
believed that the intestinal obstruction was the 
result of either volvulus or adhesions. Ideally, 
decompression with a long intestinal tube and 
preparation for bowel resection might have been 
desirable, but fear that strangulation obstruc- 
tion might exist made early surgical interven- 
tion seem mandatory. 

The adhesions resulting from the first opera- 
tion might have been instrumental in producing 
the second more complete episode of volvulus. 
The ileum was adherent to its mesentery and 


may have acted as a fixed point for the de- 
velopment of complete volvulus. 

At the present time the patient is sympton 
free and further surgical treatment is not being 
considered. However, if there is any recurrenc 
of obstructive symptoms, an attempt to correc 
the basic problem will be made. Resection of 
the mobile segment of bowel with ileo trans 
verse colostomy has been recommended hb: 
Brown and Ross [4] and Williams et al. [5 
As an alternative, the cecum and ascendin; 
colon could be sutured to the descending colo: 
as recommended by Findlay and Humphries [6) 


SUMMARY 


1. A case of recurrent volvulus of the cecun 
associated with nonrotation of the midgut i 
presented. 

2. It is postulated that the recurrent, lifelong 
abdominal pain present in this patient was the 
result of chronic cecal volvulus. 

3. Two episodes of volvulus occurred and it 
is believed the second mcre complete volvulus 
was related to the adhesions produced by the 
first operation. 

4. Surgical correction of the anomalous con- 
dition has not been necessary in this case but 
will be recommended if there is recurrence of 
obstructive symptoms. It does not seem likely, 
however, that further trouble should develop 
since five years have elapsed since the last 
operation. 
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Idiopathic Massive Hemobilia 


L. KRAEER FERGUSON, M.D. AND MoreyE NussauM, M.D., Philadelphia, Pennsylvania 


om the Department of Surgery, Graduate School of 
edicine and Graduate Hospital, University of Pennsyl- 
nia, Philadelphia, Pennsylvania. 


HE cause of massive hemorrhage from the 
upper gastrointestinal tract is often diffi- 
cult to find and even more difficult to control. 
\Ve have held that blood which appears in 
-omitus or in the gastric aspirate should local- 
e the bleeding point in that part of the gastro- 
intestinal tract between the lower esophagus 
nd the ligament of Treitz. In patients in 
vhom a previous gastric operation has been 
performed, this area must be extended down- 
ward to include the upper jejunum. We wish to 
present a case in which massive hematemesis 
occurred a month after a pancreatoduodenec- 
tomy for carcinoma of the head of the pancreas. 
[he bleeding was found to come from the left 
hepatic duct. The problem of controlling such 
bleeding and our method of solving it will be 
presented: 


CASE REPORT 


U. W., a fifty-six year old Negro man, was ad- 
mitted for the first time to the Graduate Hospital of 
the University of Pennsylvania on May 1, 1960 with 
a chief complaint of upper abdominal pain of 
twenty-two years’ duration. At first these attacks 
were episodic and infrequent, characterized by an 
epigastric burning pain radiating through to the 
back and associated with prostration. 

The patient gave a history of heavy alcoholic 
intake on week ends and he noted that alcohol would 
‘ause exacerbations of the above attacks. He had 
several admissions without relief. In June, 1959 he 
was again hospitalized with complaints of a more 
constant pain. From then until the present ad- 
nission he was almost constantly a hospitalized 
»atient with daily attacks of pain, unrelieved except 
»y a variety of analgesic and narcotic preparations. 
He had lost 17 pounds over the previous eight 
nonths. Although his pain seemed unrelated to food 
ntake, fatty foods would cause him the most dis- 
tress. He had no diarrhea, steatorrhea, melena, 
hematemesis, but had noted definite jaundice. 


Physical examination upon admission revealed a 
chronically ill Negro man in no acute distress with 
a blood pressure of 114/70 mm. Hg, pulse 100, 
respiration 18, and temperature 98.4°C. The exami- 
nation was essentially unrevealing except for the 
presence of some mild abdominal tenderness in the 
left upper quadrant. 

Studies at another institution just prior to ad- 
mission showed pulmonary emphysema, intra- 
abdominal calcification characteristic of pancreatic 
calcifications, enlargement of the head of the pan- 
creas with an inverted 3 sign and a nonspecific small 
bowel abnormality. Cholecystography revealed a 
normal sized gallbladder with good visualization and 
no stones. A double intensification study visualized 
a distal obstruction of the common duct with 
proximal dilatation. Studies revealed liver function 
to be normal, pancreatic enzymes were low normal. 
Blood chemistry determinations were within normal 
limits: cholesterol 159 mg. per cent, creatinine 
1.4 mg. per cent, serologic test for syphilis negative, 
bromsulfalein 2 per cent, routine urinalysis, negative. 
Examination of feces revealed a trace of occult blood 
with no increase in fat and presence of undigested 
meat fibers. A one hundred me. I'*! triolein fat meal 
revealed the following percentages of tagged neutral 
fat in the blood: two hours 3.3 per cent, four hours 
6.4 per cent, 6 hours 8.3 per cent, 8 hours 8.8 per 
cent, 24 hours 4.5 per cent. These figures represent a 
low normal appearance of tagged neutral fat in 
blood. 

In view of the clinical history, laboratory and 
x-ray findings a diagnosis of chronic relapsing 
pancreatitis was made preoperatively and the pa- 
tient was explored with the intention of performing 
a cholecystectomy and sphincterotomy as a primary 
attack on this problem. At operation, the abdomen 
was entered through a right subcostal incision. 
Exploration revealed the common duct enlarged to 
about 1.5 cm. in diameter and the head of the 
pancreas was quite firm. Following a routine chole- 
cystectomy, a transverse incision was made in the 
anterior wall of the second portion of the duodenum. 
Immediately proximal to the ampulla of Vater, there 
was a mucosal lesion which on frozen section sug- 
gested a polypoid carcinoma of the duodenum. In 
view of this and no evidence of distant spread, a 
Whipple type procedure was used, in which the 
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stump of the pancreas was implanted into the end 
of the jejunum, the common bile duct implanted 
into the side of the jejunum, and the stomach stump 
anastomosed to the side of the jejunum. Post- 
operatively there were no complications and the 
patient was discharged on a regular diet on the 
seventh postoperative day. The final pathologic 
report was adenocarcinoma arising from a cystade- 
noma of the pancreas and postinflammatory pan- 
creatic fibrosis. A complete examination of the liver 
prior to discharge showed no abnormalities. 

The patient’s condition was followed in the out- 
patient department and he was found asymptomatic. 
He was eating well and gaining weight. Four weeks 
following discharge from the hospital, hematemesis 
developed. The patient had several recurrent bouts 
of hematemesis over a twelve hour period and 
finally presented himself at the Graduate Hospital 
in a state of impending shock. He had a black stool 
mixed with bright red blood. 

Examination revealed cold, moist skin, blood 
pressure of 100/58 mm. Hg, pulse 120, temperature 
98.6°r. The only finding except for some tenderness 
deep in the right upper quadrant was the presence 
of bright red blood on rectal examination. The 
initial hemoglobin was 8.2 gm. per cent. He received 
2 units of blood in the next four hours and a repeat 
hemoglobin was 8.2 gm. per cent. Another 1,000 cc. 
of blood brought the hemoglobin to 10.3 gm. per 
cent. Eight hours following admission, the patient 
had a bout of massive hematemesis and a large, 
bright red and tarry stool. He became severely 
hypotensive with blood pressure 80/30 mm. Hg and 
pulse 160. The patient received a blood transfusion 
expedited through use of a blood pump and was 
immediately taken to the operating room for 
exploration. 

The abdomen was entered through an upper 
midline incision. The entire gastrointestinal tract 
showed evidence of blood within its Iumen. A 
gastrotomy was performed in the gastric remnant 
and visual and digital inspection of the gastro- 
jejunostomy failed to reveal a marginal ulcer or any 
cause for the bleeding. Bright red blood and clots 
were noted to be coming from the afferent limb of 
the gastrojejunostomy. The gastrotomy was closed. 
An opening was made in the most proximal portion 
of the jejunum several centimeters distal to its 
anastomosis with the pancreas. The anastomosis of 
the jejunum to the pancreas was intact and there 
was no evidence of any type of ulcer formation in 
this area. The anastomosis of the common duct with 
the jejunum was visualized and found patent and 
normal. Bright red blood was noted to spurt from 
the common bile duct into the jejunum. The opening 
in the jejunum was extended up the common duct 
and the junction of the right and left hepatic ducts 
was visualized. Bright red blood, in spurts, was 
noted to be coming from the left hepatic duct. 


The incision was extended upwards along the lef‘ 
hepatic duct as far as the liver parenchyma woulc 
allow. Bright red blood continued to gush from th« 
left hepatic duct without any visable cause. A suc 
tion tip was inserted into the proximal duct t 
control the bleeding. The hepatic artery was identi 
fied, but compression did not influence the flow o 
blood from the left hepatic duct. A table consultatior 
established that the bleeding was arterial, not appar. 
ently controlled by hepatic artery compression 
Suggestions were offered as follows: (1) Ligate the 
left hepatic duct. (2) Introduce a Foley catheter 
and blow up the balloon. (3) Pack the duct with 
gauze. (4) Pack the duct with Gelfoam.® During 
this consultation, the glass tip of the aspirator was 
inserted into the left hepatic duct to remove the 
blood as it appeared. After about five minutes of 
continuous suction, the bleeding seemed to lessen 
somewhat in amount. It was then decided to try 
packing the duct with Gelfoam because such a pack 
would not have to be removed, and it was thought 
that the Gelfoam would come away of itself after 
the bleeding was controlled. Long strips of Gelfoam 
were inserted into the proximal left hepatic duct 
and packed as tightly as possible. Several large 
packages of Gelfoam cut in narrow strips were 
inserted in this manner. The bleeding stopped fol- 
lowing this and a No. 18 French rubber catheter 
was placed in the left hepatic duct just distal to the 
Gelfoam pack. The catheter was then positioned in 
the common duct, through the choledochojejunos- 
tomy into the jejunum and out the lower portion 
of the jejunotomy. The left hepatic duct and com- 
mon duct were closed with a continuous over and 
over suture of No. 2-0 chromic catgut. The jeju- 
notomy was closed in a similar manner. The catheter 
and two cigarette drains were brought out through 
a stab wound. The patient received 5 units of blood 
during the operative procedure and § units prior to 
surgery. His condition stabilized following the 
cessation of the hemorrhage. The postoperative 
course was uncomplicated. The catheter began to 
drain very dark bile in small amounts immediately 
postoperatively for forty-eight hours. Over a ten day 
period, 3,000 cc. of bile were collected. The drainage 
was clear biliary drainage, free of microscopic blood 
after the first forty-eight hours after surgery. Stools 
were grossly acholic until the seventeenth post- 
operative day when the biliary tube was removed 
and the stools turned brown. The patient was dis- 
charged on the ninetcenth postoperative day. Com- 
plete studics of liver function prior to discharge 
revealed no abnormalities. A preoperative elevated 
transaminase of 330 units had returned to 9 units 
prior to discharge and there was no evidence of 
jaundice. 

The patient has been closely followed since dis- 
charge and it is now eight months since his second 
operation. He is asymptomatic, free of pain and 
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Idiopathic Massive Hemobilia 


e ting a regular diet with abstinence from alcohol. 
['s is gaining weight and shows no evidence of any 
{: rther bleeding or of liver damage. 


COMMENTS 


Massive upper gastrointestinal hemorrhage 
© undetermined origin constitutes 2 to 5 per 
nt of all such bleeding [3]. Of these, about 
tventy-nine cases of massive hemorrhage 
crigmating in the biliary system have been 
ported [1-5]. Sandblom [4] originally referred 
hemorrhage into the biliary tract following 
auma as “hemobilia,”’ a term which has now 
een used in the literature to describe all bleed- 
ig into the bile ducts. 

Hemobilia may be classified as traumatic or 
ontraumatic. The traumatic variety usually 
ollows an episode of blunt trauma by several 
ays to weeks and carries a 50 per cent mor- 
tality. Fourteen cases have been reported in 
he literature since Owen first reported it in 
848 [6]. Nontraumatic hemobilia has been re- 
yorted to result from tumors of the liver or 
biliary tract; inflammations of the gallbladder 
wr bile ducts as hemorrhagic cholecystitis and 
biliary calculi; following intubations of the 
common duct or gallbladder; and from aneu- 
rysms of the hepatic artery or cavernous trans- 
formation of the portal vein. Stahl [5] has 
reviewed the literature and reports twelve 
cases of documented nontraumatic hemobilia 
in addition to the cases of hemorrhagic chole- 
cystitis he reports. There have been two docu- 
mented cases of late postoperative hemobilia 
following surgical manipulation of the common 
duct. Campbell [2] reported a fatal erosion into 
the superior pancreaticoduodenal artery after 
choledochostomy and ulceration of the distal 
common duct. Andreassen [1] recently reported 
a case of massive hemobilia following a choled- 
ochostomy which was controlled by ligation 
of the hepatic artery. 

The present case report is one of massive 
upper gastrointestinal hemorrhage occurring 
one month after a Whipple procedure for a 
small carcinoma of the head of the pancreas. 
The site of bleeding was from the left hepatic 
duct, the exact source was unknown. The 
bleeding could not be controlled by hepatic 


artery compression and represents an acute 
problem in management and a puzzling problem 
as to cause. It is believed that since the site of 
hemorrhage was proximal to the left hepatic 
duct and refractory to hepatic artery occlusion, 
previous operative trauma was probably not 
responsible for this hemorrhage and therefore 
this case represents a spontaneous idiopathic 
hemobilia. 

The management of hemobilia must be indi- 
vidualized for each case, depending on the 
source of hemorrhage and this may tax the 
ingenuity of the surgeon. Operative manage- 
ment of hemobilia has been accomplished by a 
variety of means, including biliary decom- 
pression [3]; packing and draining of traumatic 
cavities [5]; hepatic artery ligation with massive 
antibiotic support [7]. Bleeding from local 
disease in the gallbladder and extrahepatic 
ducts can often be controlled by cholecys- 
tectomy and resection or removal of stone, 
tumor or indwelling tube [5]. In the case pre- 
sented in this paper, control of bleeding was 
accomplished by extensive packing of the left 
hepatic duct with Gelfoam strips. 


SUMMARY 


1. A case report of idiopathic massive hemo- 
bilia is presented. 

2. The occurrence, classification and manage- 
ment of hemobilia are discussed. 
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CASE ANALYSIS CLINIC 


Pseudomembranous Enterocolitis 


Tuomas V. Craic, M.pD., Columbus, Ohio 


From the Department of Surgery, Obio State University 
Medical Center, Columbus, Obio. 

FIFTY-TWO year old patient was in excellent 
A health until two weeks prior to admission 
when she accidently found a moderately tender 
mass in the right, lower part of the abdomen. 
There was no change in bowel habits. 


PHYSICAL EXAMINATION 


Examination showed a seemingly healthy, 
vigorous woman with a firm, round, freely 
movable mass measuring 7 cm., deep in the 
right lower abdominal quadrant. 


LABORATORY DATA 


Routine blood and urine analyses were nor- 
mal. X-ray of the chest was normal. A barium 
enema showed a small polypoid carcinoma of 
the ascending colon. 


EARLY MANAGEMENT AND SURGERY 


The patient was prepared for surgery with 
multiple enemas, Sulfasuxidine® and neomycin. 
At surgery a right colectomy was performed. 
An ileotransverse colostomy was constructed 
without incident. 

The first postoperative day passed unevent- 
fully. On the morning of the second postopera- 
tive day the temperature suddenly rose to 
104°F. The blood pressure dropped to 85/50 
mm. Hg with a pulse rate of 150 beats per 
minute. The abdomen was diffusely tender on 
palpation. It became distended and the urine 
output fell off to 60 cc. over a four hour period. 
By evening the patient had twice passed about 
100 cc. of brown liquid stool. Graham stain of a 
stool smear showed large numbers of gram- 
positive cocci. The following day the patient 
passed over 5 L. of bright green, liquid stool 
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containing white flakes of purulent exudate. 
Stool cultures grew out pure Staphylococcus 
aureus, coagulase positive. A diagnosis of 
pseudomembranous enterocolitis was made. 

The patient was treated vigorously with 
saline, blood and plasma. Erythromycin was 
given in doses of 1 gm. four times a day to 
arrest the growth of the staphylococci. Twenty- 
five units of ACTH were administered four 
times a day to counteract the systemic effect of 
the staphylococcal enterotoxin. The stool out- 
put remained at 5 L. for an additional day, 
then rapidly fell to normal over the next three 
days with marked improvement in the general 
status of the patient. The temperature returned 
to normal. By the seventh postoperative day 
the stool was free of staphylococci and the 
patient was discharged symptom free ten days 
following operation. 


COMMENTS 


Pseudomembranous enterocolitis varies in 
severity from the rapidly fatal cases on the one 
hand to harmless lingering diarrheas on the 
other. If pseudomembranous enterocolitis oc- 
curs in the postoperative period, there is a very 
poor prognosis for survival. The mortality rate 
in most series approaches 70 per cent in spite 
of modern supportive measures. 

The clinical appearance in this disease can be 
baffling and the diagnosis difficult. Shock and 
death can occur with incredible rapidity in 
an otherwise normal postoperative course. The 
etiology remains confused. Although enterocoli- 
tis was seen and treated before the era of anti- 
biotics, its frequency has apparently increased 
with the advent of broad spectrum antibiotics. 
All antibiotics have been incriminated but 
there is no constant relationship between their 
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Pseudomembranous Enterocolitis 


acministration and the disease. The disease is 
post frequently seen in patients subjected to 

eration but is also seen in medical patients. 
The etiology can be broadly classified into 
) groups: (1) cases occurring after the ad- 
nistration of an antibiotic, the “diarrheal 
pe”’; and (2) cases in which no etiologic agent 
apparent, the “collapse type.”” The usual 
‘a regarding the first type is that enterocolitis 
sues after suppression or alteration of the 
rmal gastrointestinal flora by antibiotics. 
lis permits the staphylococcus to achieve 
thologic proportions. The experiments of 
ohaska [1] lend support to this theory. He has 
own that the staphylococcus cannot flourish 
the normal gastrointestinal tract. 

The diarrheal type of the disease is associated 
with use of antibiotics but it is not necessarily 
preceded by surgery. At the onset in this type 
there is fever with progressive abdominal dis- 
tention and tenderness. The distention is 


ascribed to a paralytic ileus; however, there are 
no x-ray findings peculiar to this condition. 
Profuse watery diarrhea of bright green color 
vith large white flakes of purulent exudate is 
characteristic and occurs within a few hours. 
The Staph. aureus can invariably be grown out 
in pure culture. Fluid loss may range from 


moderate to tremendous. In severe cases a fluid 
exchange of 8 to 12 L. per day is possible. This 
is twice the normal blood volume, which points 
up the necessity for accurate fluid and elec- 
trolyte replacement. Shock ensues rapidly and 
is due to both hypovolemia from fluid loss 
and widespread vasodilatation caused by the 
staphylococcus enterotoxin. 

The second group consists of cases of pseudo- 
membranous enterocolitis not associated with 
intibiotics or infection by the staphylococcus. 
This is the “‘circulatory collapse” type de- 
scribed by Hardaway and McKay [2]. These 
uthors describe an intravascular coagulation 
f the capillaries of the submucosa of the bowel. 
They do not clearly explain the mechanism of 
ntravascular clotting, however. They have re- 
yroduced this condition experimentally by 
njecting incompatible blood into the mesen- 
eric vessels of dogs. On the other hand, Hale 
nd Cosgriff [3] have reported full thickness 
1ecrosis of the bowel wall in the absence of 
ntravascular clotting. 

This type usually occurs in postoperative 
yatients. There is widespread ischemic necrosis 
nd slough of the bowel mucosa. It is charac- 


terized by a precipitous drop in the blood pres- 
sure. The blood pressure and pulse may be 
unattainable yet the patient’s body may be 
warm to the finger tips. Fever varies from 101° 
to 107°F. Diarrhea may or may not be present. 
The abdomen becomes distended and excru- 
ciatingly tender. The patient may vomit dark 
blood and pass dark, bloody stools containing 
casts of pseudomembrane. There may be hema- 
turia. The shock observed here is refractory to 
all but heroic measures. Cooper and Ferguson 
[4] believe adrenal failure exists in some in- 
stances, as shown by a high total eosinophil 
count. The patient’s general condition im- 
proves dramatically with cortisone therapy, 
along with a drop to normal in the eosinophil 
count. 


TREATMENT 


There are three phases of treatment: The 
first and most important is replacement of 
fluid and electrolytes. An accurate intake 
output record should be maintained. Urine 
volume and specific gravity are recorded every 
two to three hours. These studies show both the 
degree of dehydration and the effectiveness of 
fluid replacement. Serum, urine, and stool elec- 
trolyte content should be measured frequently 
to facilitate accurate replacement. The stool 
electrolyte content may be anticipated to be 
about as follows: sodium, 70 to 90 mEq./L.; 
potassium, 10 to 20 mEq./L.; chloride, 90 to 
100 mEq./L. Shock must be combated with 
blood and plasma. There is further rationale 
for the use of plasma in this disease, since there 
is considerable inflammatory exudate. During 
the first twenty-four hours, 500 cc. of whole 
blood and 500 cc. of plasma will generally be 
required. 

The second phase consists of discontinuing 
all antibiotics being given at the time. Their 
action has presumably created a favorable en- 
vironment for overgrowth of the Staph. aureus. 
Stool cultures and sensitivities should be made 
and the appropriate antibiotic given. If Eryth- 
romycin or Chloromycetin® have not been in 
use, then they should be employed in treatment. 
These two drugs, which have great effectiveness 
against the Staph. aureus, should be employed 
in doses of 1 gm. four times a day. 

The third phase of treatment involves the 
use of ACTH and cortisone. Prohaska et al. [5] 
have reported dramatic results in treating pa- 
tients with severe pseudomembranous entero- 
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colitis with 25 units of ACTH four times a day. 
They maintain that ACTH has a specific an- 
tagonistic effect against the staphylococcus 
enterotoxin. We used ACTH in the case 
presented above with rapid resolution of the 
disease process. The recommended dosage is 
25 units four times a day. 

Cortisone does not seem to be as effective as 
ACTH except if sudden shock or other signs 
of adrenal insufficiency occur. In the latter in- 
stances it should be used in doses of 200 mg. by 
intravenous drip twice a day. 

As the patient improves, the dosages of 
ACTH and cortisone should be reduced at 
a rapid rate. Antibiotics are discontinued 
when repeated stool cultures fail to grow out 
staphylococcus. 

An adjunct to be considered when hypoten- 
sion occurs, is norepinephrine. Staphylococcus 
enterotoxin causes marked peripheral vasodila- 
tation which can be reversed by norepinephrine. 
Lastly, in intractable cases where the Staph. 
aureus is present in the stool, fecal enemas 
from normal donors should be tried. Eiseman 


et al. [6] have had very good results by givinz 
a saline suspension of normal feces as a reten- 
tion enema in cases where Erythromycin an 
cortisone were ineffective. In three of four 
cases, this enema was given on two successi\ 
days. In each case improvement occurre 
within twenty-four hours of the last enema. 
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PRACTICAL SURGICAL SUGGESTION 


An Investigation of Plastic Dressings 


for Clinical Use 


JosepH M. MILLER, M.p.,* DEBORAH A. JACKSON, B.S. AND CHARLES S. COLLIER, 
Baltimore, Maryland 


I vom the Fort Howard Division, Veterans Administration 
Hospital, Baltimore, Maryland. 

rpLastic dressings for clinical use usually con- 
h sist of a suitable ingredient dissolved in an 
organic solvent to make a solution capable of 
forming a film following the evaporation of the 
solvent. The substances in current use include 
vinyl resin plastics, acrylic resins and cellulose 
acetates. In some instances a softening agent 
or a plasticizer is added to the solution to make 
the film soft and pliable. This permits the film 
to conform readily to the surface to which the 
film is applied. One or a combination of two of 
the fluorinated hydrocarbons are used as the 
propellant. 

Aeroplast is a solution of the co-polymers of 
hydroxy-vinyl chloride-acetate and_ sebacic 
acid, 9.3 per cent by weight, and a modified 
maleic rosin ester, 3.1 per cent by weight, in 
ethyl acetate and acetone. A fluorochloro- 
hydrocarbon gas is the propellant. 

Rezifilm® base is a solution of a methacrylate 
resin in ethyl acetate. In Rezifilm, tetramethyl- 
hiuram disulfide is added to the solution as 
an antimicrobial agent. The propellants are 
lichlorodifluoromethane and _ trichloromono- 
‘uoromethane. 

Scan® spray-on dressing S-1 is a solution of 
ellulose acetate butyrate plasticized with 2-4 
thylhexyl diphenyl phosphate in acetone. In 
can spray-on dressing S-2, dequadinium 
hloride (decamethylene-bis-[4-amino quinal- 
intum chloride]) was added as an antimicrobial 
gent. The propellant is a mixture of dichlo- 
\difluoromethane and _trichloromonofluoro- 
iethane. 


In general the physical properties of these 
dressings are similar. They adhere well to the 
skin and are neither irritating nor sensitizing. 
They provide a transparent dressing for a 
wound, are tough and flexible and remain in 
place despite friction or stress of motion. 

These dressings have much to recommend 
their use clinically. The related problems of 
antimicrobial action and permeability are im- 
portant if their use is intended to prevent bac- 
teria from entering a clean wound. Studies of 
these problems were made, therefore, using the 
three different types of dressings. 


ANTIMICROBIAL ACTION 


Blood agar plates were streaked with broth 
cultures of the various bacteria, and Sabouraud 
agar plates were inoculated with the fungus. 
The plates were then thoroughly sprayed with 
one of the indicated substances and were in- 
cubated at 37°c. for twenty-four hours. The 
results are shown in Table 1. 

The same substances were used to make a 
film on sterile water. The membrane was left 
in place for two minutes. The film was then 
removed and allowed to dry in an incubator at 
37°c. for ten minutes. Corresponding plates 
were inoculated in a similar manner with the 
same microorganisms. Small pieces of the 
dried films were placed upon the agar. The 
preparations were incubated at 37°c. for 
twenty-four hours. The results were the same 
as shown in Table 1. 

Sterile discs of filter paper were sprayed with 
the substances on one side and left to dry for 
three hours. Corresponding preparations of the 
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TABLE | 
ANTIMICROBIAL ACTION OF THE INDICATED DRESSINGS ON VARIOUS BACTERIA 


| 


Microorganisms 


Substance | 


Streptococcus | Escherichia Proteus Seiad Aerobacter | Candid: 
Vulgaris 


Staphylococcus 


Aureus Pyogenes 


Aeroplast........ 

Rezifilm base... . 

Rezifilm 

Scan spray-on 
dressing S-1.... 

Scan spray-on 
dressing S-2.... 


Coli 


Aeruginosa | Aerogenes | Albicans 


| 
| | 


| 


+ + 


* Growth present. 
+t Growth not present. 


microorganisms were made. The discs were put 
on the plates with the sprayed side in contact 
with the agar. The plates were incubated at 
37°c. for twenty-four hours. The results were 
the same as shown in Table 1. 


PERMEABILITY OF FILM 


Penetration of the film by water and bac- 
teria is an important consideration when at- 
tempts are made to loculate a clean wound from 
external contamination. The amount of mois- 
ture on a surface, however, will determine the 
type of film made. On a dry surface it should 
be possible to make an impermeable membrane. 
When the surface is wet, the molecules of the 
plastic dressing should not align themselves in 
a coordinated way to achieve impermeability. 
In addition the more times a given area is 
sprayed with one of these substances, the 
greater are the chances that an impermeable 
membrane will be formed; likewise, the smaller 
the area sprayed, the greater will be the chance 
of an impermeable membrane being formed. 
From a practical standpoint, two sprays to an 
area were applied to determine permeability 
of the films. 

Blood agar plates were inoculated with a 
broth culture of the Staphylococcus aureus. 
The individual preparations were then sprayed 
twice with aeroplast, Rezifilm base or Scan 
spray-on dressing S-1. The plates were in- 
cubated at 37°c. for twenty-four hours. Growth 
of the bacteria was present under the film on 
all plates. In the center of each plate was placed 


0.5 ml. of broth. The fluid passed through th« 
film very rapidly. After three hours, 0.5 ml. of 
broth was again placed on each plate. A sub 
culture of this fluid was made to blood agar 
plates and these were incubated under similar 
conditions. The Staph. aureus was recovered in 
each instance, thus demonstrating the passage 
of the bacteria through the film. 

Under sterile conditions, cylinders of metal 
measuring 6 mm. in diameter were placed in 
agar. The surface of the agar was sprayed twice 
with one of the substances being tested. The 
film was allowed to dry for one hour. In each 
cup was placed o.1 ml. of a broth culture of 
Staph. aureus. The preparations were incubated 
at 37°c. for twenty-four hours. The same quan- 
tity of broth was then added to each cup. After 
five hours subcultures to blood agar plates 
were made and incubated. The original prepara- 
tions were incubated for an additional twenty- 
four hours. The Staph. aureus was isolated 
from the cups of each preparation. The cups 
were then carefully removed from the agar 
Subcultures of the agar from the center of the 
spot from which the cups were removed were 
made into broth. The Staph. aureus was recov- 
ered from all preparations. This data indicated 
that the Staph. aureus could pass through each 
of the films. 

Experiments using a film on a dry surface 
were then made. Serratia marcescens was 
employed as the test bacteria. 

An aliquot of a broth culture of the microor- 
ganism was put on a sterile slide and this was 
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Plastic Dressings 


lowed to dry in an incubator at 37°c. for one 

ur. The preparation was then placed in 

oth and incubated at room temperature for 
enty-four hours. The bacteria were recovered 

mm the broth. 

Blood agar plates were then streaked with 
te microorganism and these were sprayed 

ice with either aeroplast, Rezifilm base or 
an spray-on dressing S-1. The preparations 
re incubated at room temperature for 
enty-four hours. The bacteria were not 
fected by any of the dressings. 

Having shown that the Serratia marcescens 

is not killed when put on glass slides and that 

e dressings were not bactericidal for it, 

eparations of the bacteria on glass slides 

ere made and allowed to dry as was done 

reviously. The slides were sprayed twice with 
one of the dressings and dried in an incubator at 

7°c. for one hour. The glass slides were then 
put in broth at room temperature for twenty- 
four hours. The S. marcescens was not recov- 
ered from any of the preparations. 

An in vivo test using the same microorganism 
on the skin of patients was then made since 
this experiment would approach the conditions 
of clinical use. The S. marcescens in a broth 
culture was placed on a small area of the skin 
of the abdomen of patients. The sites were then 
sprayed twice with either aeroplast, Rezifilm 
base or Scan spray-on dressing S-1. There 
were six patients in each group. The patients 
were requested to abstain from washing these 
areas during the test period of twenty-four 
hours, although they were not prohibited from 
other activity in the normal routine of the 
hospital. Cultures were then taken from the 
film and inoculated in broth and incubated at 
room temperature for twenty-four hours. 
lransfers to blood agar plates were made with 
ncubation under similar conditions. The S. 
marcescens was not recovered from any of the 
films. 


COMMENTS 


These investigations demonstrated certain 
facts about the plastic dressings used. Aero- 
plast does not have an antimicrobial effect 
against any of the microorganisms tested while 
Rezifilm and Scan spray-on dressing S-2 pro- 
duced such action only on some organisms. The 
tetramethylthiuram disulfide in the Rezifilm 
and the dequadinium chloride in the Scan 
spray-on dressing S-2 diffused from their film 
and from the filter paper wet with these dress- 
ings to produce the same microbicidal action. 
None of these dressings produced a film im- 
permeable to water and Staph. aureus when 
the films were made on a wet surface. The 
situation was changed when a dry surface 
was used, for these films were impermeable to 
the S. marcescens. 

Certain statements about the clinical use of 
these dressings may be made in the light of this 
investigation. All areas should be sprayed at 
least twice to avoid bare spots. An impermeable 
film will only be obtained on a dry surface. The 
degree of impermeability apparently is directly 
related to the amount of water on the surface 
receiving the film. In slightly wet areas the 
film will keep gross contamination from the 
selected area but bacteria will pass through 
the membrane. It is wise to add an antimicro- 
bial substance to the dressing, therefore, to kill 
the bacteria passing through a permeable film. 
If such a chemical is used, it should be able to 
diffuse easily from the film. The antibacterial 
substances used in the present study are not 
effective against certain microorganisms which 
can cause disease. 


SUMMARY 


Three plastic dressings for clinical use were 
investigated. The surface on which these 
dressings are used must be dry to obtain an 
impermeable film. An antimicrobial substance 
is a necessary additive to such dressings. 
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MODERN OPERATIVE TECHNIC 


A Hand Stapler for Use in Radical 
Mastectomy 


HERBERT VOLK, M.D., New York, New York 


From the Department of Surgery, Albert Einstein College 
of Medicine of Yeshiva University and Bronx Municipal 
Hospital Center, New York, New York. 


recs mastectomy, one of the most fre- 
quently performed surgical procedures for 
cancer, should be carried out with especially 
gentle technic. Undue manipulation of the can- 
cerous breast can initiate embolization of malig- 
nant cells. Thus, the surgeon should utilize as 
many aids as practical to prevent iatrogenic 
dissemination. 

It has been the custom at this center, as well 
as others, to attach a surgeon’s sterile cap to 
the skin edges of the operative specimen. Trac- 
tion is then exerted on the cap to provide expo- 
sure and avoid pressure on the underlying 
breast. 


Fic. 1. Hand stapler. A, arrow points to guard which 
assures staples will be inserted close to edge of speci- 
men. B, staples are standard 5g inch size. 
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This communication describes a hand staple 
which has facilitated attaching the cap to th 
edges of the skin. 

Previously, the surgeon’s cap was attached 
to the breast specimen by fine hemostats which 
were then tied together in groups. This arrange- 
ment was unsatisfactory; the clamps were 
bulky and interfered with exposure. 

Michel clips were tried; this eliminated the 
bulk factor, but applying the clips was tim: 
consuming and many pulled loose as traction 
was applied to the cap. 

It seemed that a hand stapler might be feasi- 
ble for this purpose. Initially, a stock commer- 
cial model was used. This appliance worked 
well but did not tolerate repeated autoclaving. 
With the cooperation of the manufacturer,* the 
same model was constructed of stainless steel 
and has been in use for over three years and in 
fifty operations. The only modification of the 
commercal apparatus was the addition of the 
vertical guard 14-inch from the stapling edge 
(Fig. 1A.) This guard assures that the staples 
will be inserted close to the edge of the incision 
Regular stock staples are used (Fig. 1B.) 

Preoperatively, the stapler containing a car 
tridge of staples is autoclaved. A spare car- 
tridge is also autoclaved, although one length 
usually suffices for the entire circumference o 
the operative specimen. The staples can _ b« 
autoclaved only once as a second autoclaving 
causes the staples to separate due to the de- 
struction of the glue which binds the strip. 

The use of this stapler shortens operating 


* Swingline, Inc. (Hi-Pressure Plier). 
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Hand Stapler in Mastectomy 


Fic. 2. Surgeon’s sterile cap being stapled to edge of specimen. Note the verti- 
cal guard 14 inch behind stapling head. 


ne, since the cap can be attached to the edges 
the skin rapidly and with facility. In addi- 
m, the staples provide hemostasis on the A stainless steel hand stapler, which is simple 
ecimen side as is illustrated in Figure 2. Thus, to use, has been described. This apparatus 
\mping and ligating or coagulating specimen _ facilitates the attachment of a surgeon’s sterile 
skin bleeders are eliminated. cap to the radical mastectomy specimen. 


CONCLUSION 
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DRUG RESEARCH 


The Use of Intramuscular Perphenazine 
to Control Postoperative Vomiting 


A REPORT OF 2,794 CASES 


BERTON E. BrALY, M.D. AND DaniEL C. Moore, M.p., Seattle, Washington 


From the Department of Anesthesia, The Mason Clinic, 
Seattle, Washington. 
double blind study to determine 
the effectiveness of perphenazine (Trila- 
fon®) in controlling postoperative vomiting has 
been reported [12]. It showed that incidence of 
vomiting postoperatively in the group of pa- 
tients receiving perphenazine was 6.25 per cent 
(304 patients, nineteen vomited) while in those 
patients who received the solvent only, the 
incidence of vomiting was 17.97 per cent (306 
patients, fifty-five vomited). In this survey of 
cases in which perphenazine was employed, 
the P value was less than 0.001. This indicated 
a highly significant reduction in the rate of 
postoperative vomiting when this drug was 
used; that is, less than one time in a thousand 
could such a reduction be attributed to chance 
if the perphenazine were not effective. During 
this double blind study, there were no side 
effects from the dosage of perphenazine ad- 
ministered (3.75 mg.). 

While there are numerous reports on the 
effectiveness of perphenazine in controlling 
vomiting associated with disease, studies on its 
effectiveness to control postoperative vomiting 
are few and have been limited in the number of 
patients studied [1-3,5-7,12,13,16-18,22]. Be- 
cause of this and our belief that a larger series 
(2,000 or more cases) using a solution known to 
contain a specific dose of perphenazine would 
either substantiate or contradict the double 


American Journal of Surgery, Volume 102, July 1961 


blind study as well as reveal some of the com- 
plications associated with the administration 
of the drug, perphenazine was administe~ed to 
2,794 patients who were to undergo surgical 
procedures requiring anesthesia. 


METHOD OF STUDY 


The general method used by us in previous 
studies of antiemetic drugs was employed [9]. 
For perphenazine, it consisted of the intra- 
muscular injection of 34 cc. (3.75 mg.) of per- 
phenazine on going to surgery, again on return 
from surgery and every six hours thereafter 
for a total of four doses. All surgical patients 
who were to receive an anesthetic were in- 
cluded, except children under twelve years of 
age, regardless of the type of surgery, anes- 
thesia or premedication to be used. Any patient 
who happened to receive another specific anti- 
emetic, e.g., dimenhydrinate (Dramamine®), 
was excluded from the report. Premedication 
consisted of either atropine sulfate or scopola- 
mine hydrobromide plus an opiate such a: 
morphine sulfate or meperidine (Demerol®) 
Many of the patients who were to have 
regional block procedures also received 
barbiturate. 

The study was restricted to vomiting becaus« 
of the difficulty in evaluating the psychic fac- 
tors involved in the subjective symptom oi! 
nausea. Vomiting was defined as emesis of any 
material which measured 50 cc. or more I! 
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Perphenazine for Postoperative Vomiting 


TABLE I 
NCIDENCE OF VOMITING IN PATIENTS RECEIVING 
PERPHENAZINE 


No. of 
Patients 
Who 


Total 


Type of No. of | 


Anesthesia 


Vomited | Vomited 


E.aer + nitrous oxide. .| 288 37 
C,clopropane........ 113 | 7 
Tiopental + nitrous 
xide + muscle 
elaxant .| 610 
opental sodium... . 25 
\.gional nerve block*| 490 
606 


166 
Lumbar area........| 477 
Dolitrone®. . . 19 | 


Total. . | 2,794 


* Block of nerves after they have emerged from the 
intervertebral foramina, 


volume. Spitting up of mucus or bile was not 
considered vomiting in this study. All patients 
in these statistics were seen before operation, 
within the first twenty-four hours after opera- 
tion and daily thereafter. They were questioned 
as to whether or not they had vomited, and 
asked to estimate the amount or volume in- 
volved. Their responses were checked with the 
notes taken by the nurses. These findings, as 
well as unusual side reactions when they oc- 
curred, were noted on a “keysort” type of 
cord. 


RESULTS 


Antiemetic Effect. A total of 2,794 cases re- 
ceived perphenazine. Of that number, 145 or 
5.2 per cent of the patients vomited during 
the time they were receiving the perphenazine. 
(fable 1.) There was no correlation between 
the frequency of emesis and the amount 
vomited. Those who did vomit quite often, 
vomited large amounts of from 200 to 400 cc. 
or more. 

Complications. Hypotension in the imme- 
diate postoperative period (one to six hours) 
scemed to occur more frequently during this 
study than it is normally encountered, but this 
vas strictly a clinical impression. Prolonged 
recovery time in a few cases seemed to be 


attributable to the combination of the anes- 
thetic agent and the perphenazine. 

There were four cases of dystonia charac- 
terized by spasms of the muscles of the neck 
progressing to torticollis, extensor rigidity of 
the muscles of the back, carpopedal spasm, 
trismus and difficult swallowing. In one of the 
four cases, the muscle spasm of the diaphragm 
and intercostal muscles was so marked that the 
patient became cyanotic and required oxygen 
therapy. There was no evidence of local reac- 
tion or pain at the site of injection. 


COMMENTS 


With the advent of modern anesthesia, post- 
operative vomiting has been lessened but con- 
tinues to be a problem to the anesthetist, the 
surgeon and the patient. Numerous drugs with 
antiemetic activity have been introduced and 
applied to this problem in the past few years. A 
method was developed at our institution in 
1951 to study the clinical effectiveness of some 
of these drugs [9]. The study reported herein 
represents a continuation of these trials. 

The over-all incidence of vomiting for the 
various anesthetic technics used at our institu- 
tion when no antiemetic drug was employed 
has been established by five studies of separate 
series of patients with a total of 2,283 patients. 
The results are as follows: Study 1, 1,020 pa- 
tients, 217 vomited (21.27 per cent); Study un, 
482 patients, 122 vomited (25.3 per cent); 
Study 11, 199 patients, forty-eight vomited 
(24.1 per cent); Study tv, 276 patients, seventy- 
seven vomited (27.9 per cent); and Study v, 
306 patients, fifty-five vomited (17.97 per cent) 
[9-12]. Studies 111, tv and v were the controls in 
double blind studies and during their execution 
neither the members of the Department of 
Anesthesia, the floor nurses nor the surgeons 
knew which patients received the solvent alone 
and which received the solvent containing the 
antiemetic drug. An average of these control 
studies indicates that the incidence of vomiting 
when no antiemetic drugs were used is ap- 
proximately 22.7 per cent in our institution. 
(Table 11.) 

The incidence of vomiting after administra- 
tion of perphenazine in this study of 2,794 cases 
was 5.2 per cent. This compares favorably with 
the incidence of vomiting in the series with 
perphenazine of the previously conducted 
double blind study or 6.2 per cent [12]. Of the 
antiemetic drugs which had been subjected to 
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TABLE II 
CONTROL SERIES 


| Percentage 
Who 
Vomited 


Type of 
Anesthesia 


| 
| 


Ether + nitrous oxide. .| 
Cyclopropane.........| 
Thiopental + nitrous 
oxide + muscle 
Thiopental sodium. .. .| 
Regional nerve block*. | 


Lumbar area...... 


* Block of nerves after they have emerged from the 
intervertebral foramina. 


the previously described clinical method of 
testing, perphenazine was the most effective in 
controlling postoperative vomiting. Dimen- 
hydrinate reduced the incidence of vomiting 
from approximately 24.1 per cent to approxi- 
mately 13.3 per cent [zo]. Cyclizine lactate 
(Marezine®) reduced the incidence of vomiting 
from approximately 27.9 per cent to approxi- 
mately 15 per cent [11]. Although the antieme- 
tic effects of chlorpromazine (Thorazine®) and 
prochlorperazine (Compazine®) have not been 
studied by us, reports indicate that, experi- 
mentally and clinically, perphenazine exceeds 
both in antiemetic potency for equal doses 
[15,21]. 

The side effects seen with perphenazine (i.e., 
hypotension and dystonia) were not observed 
when dimenhydrinate and cyclizine lactate 
were studied. Some of the surgeons and mem- 
bers of the house staff believe strongly that 
there was an increased incidence of postopera- 
tive hypotension in the patients who received 
perphenazine. Many of these instances of 
hypotension were checked by anesthesiologists 
on the staff and were thought to be due in part 
to depression from anesthetic drugs or opiates 
used to control postoperative pain. Postopera- 
tive medication for pain was given in the usual 
dosage during this study, but it is likely that 
reduction in dosage could be made because of 
the possible potentiating effect of perphenazine. 
No difficulty in maintaining blood pressure was 


encountered during surgery. In the nonsurgical 
patient, perphenazine produces no change in 
the respiration, pulse, cardiac rate, blood count 
or blood pressure [19,20]. Nevertheless, because 
of possible potentiation of barbiturates, opiat«s 
and other depressant drugs (anesthetics) by 
the phenothiazine compounds, perphenazine ‘n 
combination with these drugs may have been 
responsible for the observed postoperati\e 
hypotensions. 

The most dramatic of the complications ol)- 
served following administration of perphens- 
zine was dystonia. The onset was quite sudder. 
A primary characteristic of the symptom was 
its intermittency. It lasted several min- 
utes, disappeared and then occurred again. 
There was no loss of consciousness and definite 
prodromas were usually present; for example, 
the patient anticipated the onset of symptoms 
and exhibited some excitement when they ap- 
peared. Initially, these intermittent symptoms 
occurred in a crescendo of intensity. Then, as 
the effect of the drug wore off the intervals 
between the occurrence of symptoms increased 
and the intensity of the symptoms subsided. 
The demonstrations of dystonia which fol- 
lowed the administration of perphenazine have 
been reported recently by others [8,14]. 

Despite the similarity to symptoms of neuro- 
logic disorders such as convulsions, the dystonia 
subsided gradually within a few hours, and 
almost always within twelve to twenty-four 
hours, after the administration of the drug was 
discontinued. No untoward residual effect from 
dystonia occurred. 

Treatment of dystonia was symptomatic and 
conservative. Reassuring the patient was 
sufficient therapy in three of the cases; in thx 
fourth case oxygen therapy in conjunction with 
reassurance sufficed. Although the administra- 
tion of sedation or an antiparkinsonism agent 
such as trihexyphenidyl (Artane®), cycrimine 
hydrochloride (Pagitane®), benztropine (Co 
gentin®) or procyclidine (Kemadrin®) has been 
reported to produce a rapid and dramatic 
reversal of symptoms in adults with moderate 
to severe dystonia, we have not used thes« 
drugs [4]. 


CONCLUSIONS 


Perphenazine can be used routinely in surgi- 
cal patients as an extraordinarily effective 
antiemetic. Administration should be with care 
because of the possibility of side effects such as 
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otension, extrapyramidal stimulation and 
onged anesthesia recovery time. These 

effects are infrequent, and the greatest 
ver In the use of perphenazine routinely 
. lie in its remarkable antiemetic potency. 
s conceivable that the detection of serious 
toperative complications such as intestinal 
truction, increased intracranial pressure, 
tric dilatation and others might be ob- 
‘ed by suppression of emesis. 


SUMMARY 


. Perphenazine has been used for the con- 

| of postoperative vomiting in 2,794 cases. 

- incidence of vomiting was 5.2 per cent in 

se 2,794 patients, compared with 22.7 per 

t in 2,283 patients or the control group. 

2. Side effects included hypotension and 

tonia. 

3. A warning is given regarding the possi- 

ty of masking organic surgical complications 
because of the remarkable antiemetic potency 
of perphenazine. 
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SPECIAL DEPARTMENTS 


Our Surgical Heritage 


D. P. Hatt, M.p., Surgical Department, University of Louisville, Louisville, Kentucky 


CANADA AND UNITED STATES OF AMERICA 


"JAMES DOUGLAS 


AMES Douc as was born in Scotland in 1800. He began his surgical train- 
J ing as an apprentice to a “‘surgeon and apothecary.” He then journeyed 
to Edinburgh where he enrolled as a pupil of Dr. Robert Liston, one of the 
most famous Scottish surgeons of that era. At the age of eighteen years he 
signed on as surgeon to a whaler, on a trip to the Arctic Circle. He became 
a licentiate of the Royal College of Surgeons of Edinburgh. Douglas took 
residence in London and became a student of surgery at Guy’s Hospital 
with Sir Astley Cooper and at St. Bartholomew’s Hospital under the great 
Abernethy. 

Following his sojourn in London he again signed on as a ship’s surgeon 
and made a trip to India. His next adventure was that of joining a party of 
English settlers bent on colonizing the Mosquito Coast. Douglas became 
sick and was removed in an unconscious condition to a ship and transported 
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to Boston. After his recovery he became a resident of Utica, New York, 
where he married and began the practice of medicine in earnest. The 
Berkshire Medical Institute, an affiliate of Williams College, New York, 
granted him an honorary Doctor of Medicine degree in 1825. Douglas was 
implicated in an unfortunate body snatching incident, and thereafter moved 
to Quebec where he began to practice medicine. While building up a practice 
he taught anatomy, originally in his home and later in a building granted 
by the government for this work. In 1831 Douglas started an excellent 
school of practical surgery at the Marine and Emigrant Hospital where 
surgical patients were numerous. It is said that before the use of anesthesia 
he removed the lower jaw of a hypnotized patient without causing any pain. 

Asiatic cholera swept Europe during 1832. The Inspector of the Military 
Hospitals in Canada claimed that it could not cross the Atlantic Ocean. 
Douglas publicly questioned this man and publicized the fact that the 
disease would strike Canada during the summer of 1833. He was correct in 
his prognostication. Douglas rented a house at Beauport in 1847, for the 
reception of private patients with typhus fever. Douglas can be described 
as having a deep voice, a powerful physique and a domineering personality. 
It would seem that it was very easy for him to earn large sums of money but 
just as easy for him to lose it in bad investments. 

He lived with a son at Phoenixville, Pennsylvania, the last eleven years 
of his life and died at the age of eighty-six years in 1886. His was the pioneer 
fiber that developed practical surgery in Canada and the northern part of 
the United States in that period. 


“No farther seek his merits to disclose, or draw his frailties from their 
dread abode.”’ 
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ROBERT LISTON 


OBERT LisTON was born at Ecclesnachen in Linlitheow, Scotland. At the 
age of sixteen years, Liston was a pupil of John Barclay in Edinburgh, 
who was a well known anatomist of the time. He became a student of 
surgery at Edinburgh Royal Infirmary, proceeding to the London Hospi- 
tal and St. Bartholomew’s Hospital. In 1818 he qualified as a member of 
both the London and Edinburgh Colleges of Surgeons. After a short time as 
demonstrator for his old teacher Barclay, he with his cousin, James Syme, 
founded a school of Anatomy and Surgery (1819). The proprietors of this 
new school were vexed by the difficulty of securing bodies for dissection in 
Edinburgh and the school lasted only five years, although very successful. 
Liston became a surgical clerk at the Royal Infirmary in Edinburgh, 
attached to the wards in the outpatient department. He had no regular 
appointment at the Royal Infirmary and performed most of his surgery in 
the homes of patients, with his cousin Syme as assistant. His popularity as 
a surgeon became immense and unfortunately a vile campaign was directed 
against him; a letter soon followed from the administrator of the Royal 
Infirmary dismissing him. For five years his surgical career was at a low ebb, 
not having an infirmary appointment, and it was during this time that he 
invented and advocated the long splint which was used for so many years. 
In 1834 Liston was appointed Professor of Surgery at the University 
College and surgeon to the University College Hospital in London. It was 
here that he received his greatest acclaim and became one of the best known 
surgeons in Great Britain. 

The first major operation in England using ether anesthesia was per- 
formed at the University College Hospital by Robert Liston in 1846, the 
operation being a mid-thigh amputation. He was a man of great physical 
strength and his arms and hands have been likened to those of Hercules. 
It has been said that he would amputate the thigh single-handed by com- 
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pressing the artery with the left hand, using no tourniquet, and doing all 
the cutting and sawing with the right hand. 

He will probably be remembered for his ‘‘Elements of Surgery” pub- 
lished in 1830 and a “Treatise on Practical and Operative Surgery”’ pub- 
lished in 1837. 

He died at the age oi fifty-three years on December 17, 1847, from an 
aneurysm of the aorta. It was truly said of him that he “‘ was a teacher more 
by what he did than by what he said.”’ ‘‘ He was the bearer of a good report, 
which proved his good taste.” 
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Surgery Court Cases 


Howarp Newcoms Morse,* Chicago, Illinois 


TILLER VS. VON POHLE 
Supreme Court of Arizona 


72 Ariz. 11, 230 P. ad 213 


The patient was in ill health and consulted 
a surgeon, who diagnosed her condition as 
being extra-uterine pregnancy and who advised 
her that an immediate abdominal operation 
was necessary. She submitted to such oper- 
ation, which was performed by the surgeon. 
Immediately following the operation severe 
pains developed in the abdominal region at 
about the same place where he had made the 
incision, and for two years thereafter the 
patient suffered extreme and excruciating pain 
in that part of her body. 

Following the operation the patient, on 
several occasions, consulted the surgeon and 
complained to him of her painful condition; 
on these occasions he assured her that the 
operation had been a complete success and 
that her suffering was caused by common gas 
pains. At other times following the operation, 
he diagnosed her malady as anemia and tilted 
uterus. Various treatment was rendered the 
patient by the surgeon but the pain and suffer- 
ing persisted. Following the operation she lost 
about 30 pounds, was unable to eat solid foods, 
was unable to sleep, vomited frequently, 
became extremely nervous, and was so physi- 
cally incapacitated that it was impossible for 
her to fulfill her duties as a wife and mother. 

The patient underwent a second abdominal 
operation performed by a second surgeon. 
During the operation there was removed from 
her large bowel, where it joined the small intes- 
tine, a cloth sack approximately 10 inches 
wide by 16 or 18 inches long. These two oper- 
ations were the only ones ever performed on 


her body. 


The patient brought an action in the Superior 
Court of Maricopa County, Arizona, against 
the surgeon for injuries to her person which 
she suffered by reason of his alleged negligence 
in the performance of the first operation. The 
court entered judgment in favor of the surgeon, 
and the patient appealed. 

The Supreme Court of Arizona reversed the 
decision of the court below. The Supreme Court 
declared: ‘‘Where the thing which caused the 
injury complained of is shown to be under the 
management of defendant (the surgeon) .. . 
and the accident is such as in the ordinary 
course of things does not happen if. . . (he 
who has) its management or control... 
(uses) proper care, it affords reasonable evi- 
dence, in the absence of explanation by defend- 
ant, that the accident arose from want of care. 
. . . In other words, when such circumstances 
are shown to exist, the inference arises that 
defendant is guilty of negligence, and, in the 
absence of explanation by defendant, justifies 
a recovery in damages for such wrong.” 


McCOWEN VS. SISTERS OF MOST 
PRECIOUS BLOOD OF ENID 


Supreme Court of Oklaboma 
253 P. 2d 830 


The Sisters Adorers of the Most Precious 
Blood of Enid, a corporation, was the lessee 
and operator of the Stillwater Municipal Hos- 
pital. The patient was admitted to the hospital! 
for the purpose of an operation by her surgeon. 
She was prepared and taken to the operating 
room by nurses employed by the corporatior 
and placed upon an operating table where sh« 
was given a “‘spinal block” by her surgeon. 

After administering the anesthetic, the sur 
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eon left the patient in the charge of the nurses 
nd went into an adjoining room to scrub his 
ands in preparation for the operation. During 
is absence, and without any instructions from 
im but in line of duty, a nurse proceeded to 
lace the patient’s legs in devices commonly 
eferred to as stirrups. These instruments were 
ttached on each side of the foot or lower end 
ff the operating table, were held in place by 

set of screws and could be removed from the 
able, or raised or lowered to accommodate the 
ize of the patient. They were designed in such 
. way that the patient’s legs, from the hips 
o the knees, were held in a vertical position 
vhile the calves of the legs were permitted to 
est in the trough-like devices and extend in 
horizontal position. 

When the patient’s legs were placed in the 
tirrups, the lower end of the table was let 
lown by means of a screw type crank which 
permitted the lower part of her back to extend 
over the end of the table. When the drop leaf 
of the table was let down, the entire weight of 
the lower part of the patient’s body was sup- 
ported by the stirrups. While the patient was 
in this position, the surgical nurse (a second 
nurse), observed that the stirrups were im- 
properly attached, or were in reverse order, 
and suggested that the nurse change them 


so that they would be more comfortable and 
not interfere with the patient’s circulatory 
system. Without raising the drop-leaf end 
of the table, the nurse proceeded to change the 
stirrups and in doing so, permitted the patient’s 
legs to fall to the floor which caused her body 
to slide forward over the end of the table. 
The fall caused severe injuries to the patient’s 
back. 

The patient filed an action in the District 
Court of Payne County, Oklahoma, against 
the corporation to obtain damages for her 
injuries. The corporation argued that the nurse, 
although not in the regular employ of the 
surgeon, was under his special supervision and 
control during the operation and, therefore, 
that the relationship of master and servant 
existed and the surgeon, rather than the corpo- 
ration, was liable for the nurse’s negligence. 
The court entered judgment in favor of the 
corporation, and the patient appealed. 

The Supreme Court of Oklahoma reversed 
the decision of the lower court. The Supreme 
Court stated: “‘ . . . the preparation of .. . 
(the) patient for surgery in the hospital oper- 
ating room . . . (was) done by the hospital’s 
nursing staff and the charges therefor are a 
part of the hospital fees and not the surgeon’s 
fee.” 


BOOK REVIEWS 


Surgical Treatment of Unequal Extremities. By 
Charles Weer Goff, m.p. 184. pages. Charles C Thomas. 
Springfield, Ill., 1960. $11.00. 

Doctor Goff is already well known for his 
work on disturbances of growth in children, 
and has been an instructor on the “Surgical 
Care of Unequal Extremities”’ for the American 
Academy of Orthopaedic Surgery. 

In this book, the author gives briefly a com- 
prehensive account of his personal experiences 
in the surgical treatment of unequal extremities 
of children at the Newington Hospital for 
Crippled Children, and gives a résumé of the 
work done by other authorities in dealing with 
this problem. The dangers and complications 
of lengthening a leg by surgery are discussed. 
The methods of measuring the legs accurately 
are given with a timely warning about the 
indiscriminate taking of roentgenograms. 

A chapter is devoted to the stimulation of 
growth in long bones and mentions venous 
stasis and intentional osteotomy also of the 
long bones. Foreign substances and the inser- 
tion of dissimilar screws near the epiphyseal 
plates are evaluated and seem to cause no 
significant growth stimulation. The author was 
not enthusiastic about the lumbar sympathetic 
gangliectomy. No mention was made of the 
effect of an induced arteriovenous fistula. 

In Chapter v, growth control by staples, and 
the permanent epiphysiodesis of Phemister are 
described. Also, several excellent growth charts 
are included which will be of use to every clini- 
cian interested in this problem. 

This carefully written book should be availa- 
ble to every surgeon contemplating the treat- 
ment of unequal leg length in children. 


B. W. 


Atlas of Anatomy and Surgical Approaches in Ortho- 
paedic Surgery—Lower Extremity, Volume 2. By 
Rudolfo Cosentino, M.p. 264 pages. Charles C Thomas. 
Springfield, 1961. $14.00. 

From the title one expects that this is just 
another book on surgical approaches. This is 
certainly not the case and the author has con- 
tributed a fascinating and exciting textbook, if 
such there can be, on anatomy and surgical 
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approaches to the extremities. This is done by a 
series of regional, black and white photographs 
The dissection of each region is excellent anc 
the significant structures are individually 
labeled. The photographs are superb. There is 
an explanatory legend accompanying each 
photograph. After the entire region is developed 
by these series of anatomic studies, one or two 
of the incisions used to expose this area are 
presented. In this fashion the author acquaints 
the reader with how “to visualize accurately 
what lies just beyond the retractor.” 

Many of us prefer different types of medical 
illustrations rather than actual photographs 
of an anatomic specimen. In this text, however, 
this prejudice will be cast aside because of the 
excellence of both the anatomic dissections and 
the photography. In volume two the regions 
covered are the lumbar and sacral plexus, the 
gluteal region and the lower extremities. 

This book should supplement other standard 
textbooks on anatomic exposures. It should be 
included in most libraries on anatomy as well. It 
is highly recommended for those physicians 
who perform extremity surgery or for those 
who are preparing for their specialty boards or 
surgical board examinations. The author de- 
serves the highest commendation. 

P. R. M. 


The Rehabilitation of Patients with Deep Burns 
Connected with the Recovery of Functions and Sensa- 
tion of Grafted Skin Areas. A Clinical, Histological and 
Experimental Study. By A. J. Sneep, J. F. Folkerts and 
H. A. Meyling. 70 pages. North-Holland Publishing Co. 
Amsterdam, 1959. $7.00. 


The object of this book is to consider: (1) 
local treatment for burns and the recovery of 
sensation in the affected skin areas and (2) 
recovery of function of the skin areas of the 
hands and joints. 

The authors carried out primary excision and 
autografting if the burn was limited to 20 per 
cent of the body surface. The pin prick test was 
used to establish full thickness loss. In the more 
extensive burn they were not impressed with 
the use of homografts in the late treatment but 
felt that they were of advantage when the early 
excision technic was used. 
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Primary excision and autografting of burns 
of the hand were carried out early despite the 
extent of the burn. This greatly shortened the 
rehabilitation of these hands. 

The use of embryonal grafts is discussed. 

The authors, in clinical and experimental 
tests, found that primary excision and applica- 
tion of autografts resulted in almost complete 
return of sensation and that the graft takes 
on the sensory pattern of the surrounding skin. 
The recovery in secondary grafts was less 
favorable. The extensive neurologic and histo- 
logic investigations presented appear to justify 
these observations. 


The Sturge-Weber Syndrome. By G. L. Alexander, 
M.D., F.R.C.S.E., F.R.c.S. and R. M. Norman, M.pD., 
M.R.C.P. 95 pages. John Wright & Sons Ltd., Bristol, 
England (Williams & Wilkins Co., American agent), 
1960. $7.50. 

This volume deals with the Sturge-Weber 
syndrome and is written in the typically precise 
and dissecting British manner. Great care has 
been taken to clearly define and delineate the 
syndrome as it was originally described by 
Sturge in 1879. 

Seven cases are presented in detail and in- 
clude case histories, psychologic testing, arte- 
riography, electroencephalography, operative 
findings, electrocorticography, convalescent pe- 
riod and follow-up. 

The radiologic aspects of the Sturge-Weber 
syndrome are dealt with in a separate chapter 
and include descriptions of skiograms as well 
as arteriograms. 

An excellent section is then offered presenting 
a detailed and painstaking description of 
the electroencephalographic and electrocortico- 
graphic change in these cases. 

Interesting concepts and descriptions of 
neuropathologic findings in resected specimens 
are well presented with accompanying illustra- 
tions and photomicrographs. 

Theories on the embryonal causation and 
origin of the facial nevus and cerebral angio- 
matosis are related in an interesting manner. 
Later sections dealing with the epileptic mani- 
festations and ophthalmologic aspects are 
clearly reviewed. 

This monograph is to be highly recommended 
to both the student of neurology and the 
student of neurological surgery. 


J. M. 
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Medical, Surgical and Gynecological Complications of 
Pregnancy. By the staff of the Mount Sinai Hospital. 
Edited by Alan F. Guttmacher, M.p. and Joseph J. 
Rovinsky, M.D. 619 pages. Williams & Wilkins Co. 
Baltimore, 1960. $16.50. 

The medical profession and the obstetricians 
and gynecologists in particular have had at 
their disposal for many years good obstetric 
texts and references. Now with this volume 
there exists one of the most valuable supple- 
ments to the field that has been put into print 
in many years. Most standard books ade- 
quately cover normal physiology and the 
mechanics of obstetrics but the complications 
of pregnancy necessarily suffer if for no other 
reason than the lack of space in a single volume. 
This new work magnificently covers all of the 
medical, surgical and gynecologic complications 
that may occur during pregnancy. Following 
each chapter is an unusually adequate and 
complete list of references that includes, for the 
most part, only material published since 1950. 
The contributors are all men well qualified to 
write and teach in their field. Each man pre- 
sents his material clearly and completely. No 
one in the field of obstetrics, whether as a 
member of a teaching staff or as a practitioner, 
should fail to read this book or fail to have it 
available for frequent reference. 


J.C. U. 


Instructional Course Lectures. Volume 17. The 
American Academy of Orthopedic Surgeons. Edited by 
Fred C. Reynolds, mM.p. 421 pages. C. V. Mosby Co. 
St. Louis, 1960. $78.50. 

The seventeenth volume of selected course 
lectures edited by Dr. Reynolds deals with the 
general topics of fractures, bone graft surgery, 
children’s orthopedics, athletic injuries and dis- 
ability evaluation. The lectures are printed in 
the well edited form consistent throughout this 
series. 

The limitation to 500 reprints by contrib- 
utors will undoubtedly stimulate the value 
of this volume. It is an excellent reference book 
for the practicing orthopedist and it gives a 
concise and comprehensive review of the sub- 
jects covered. The orthopedic trainee will enjoy 
the bold printing and generous number of 
illustrations which make it easily read and 
assimilated. 

The sections dealing with bone growth in 
children as well as the comprehensive discus- 
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sion of bone graft surgery deserve a special 
commendation. 


R. F.S. 


The Operations for Inguinal Hernia. Contributions 
of Bassini, Halsted, Andrews, Ferguson, and Lotheis- 
sen, and a Current Recommendation. By Mark M. 
Ravitch, M.p. and James M. Hitzrot, M.p. 64 pages. 
C. V. Mosby Co. St. Louis, 1960. $4.00. 

This booklet on inguinal hernia will make an 
interesting and informative addition to the sur- 
geon’s library. In it the authors review the 
original papers of Bassini, Halsted, Andrews, 
Ferguson and Lotheissen on repair of the in- 
guinal hernia. Quotations and plates from the 
original articles contribute added interest and 
color to the text. The material is well organized 
and easy to read. A clear picture is given of the 
fundamental differences between the various 
types of repairs and their development is 
presented in the proper historical perspective. 
At the end of the review the current technic 
employed in the “Johns Hopkins hernia re- 
pair” is described in detail. 

A. R. B., Jr., R. McP. and F. M. 


Medical-Surgical Nursing. Second Edition. By 
Kathleen Newton Shafer, Janet R. Sawyer, Audrey M. 
McCluskey and Edna Lifgren Beck. 876 pages. C. V. 
Mosby Co. St. Louis, 1961. $8.75. 

The second edition of this book has been 
changed somewhat in general format. The two 
column pages and the addition of many more 


subheadings should make this book easier to 
read. New content and more comprehensive 
discussions greatly enhance its value. Clear 
photographs, diagrams and meaningful tables 
supplement the text. 

The authors have emphasized the importance 
of nursing care of patients who have diseases 
requiring medical and/or surgical treatment. 
This is a condensed, well written text. It should 
be useful in teaching nursing. care of patients 
undergoing either medical and/or surgical 
treatment whether the two subjects are taught 
together or separately. This book also serves as 
a valuable reference for graduate nurses. 


H. L. W. 


Rose and Carless’ Manual of Surgery. Nineteenth 
Edition. Edited by Sir Cecil Wakeley, Michael Harmer 
and Selwyn Taylor. 1,389 pages. Williams & Wilkins 
Co. Baltimore, 1960. $15.00. 

The subject matter in this text is arranged in 
seven sections including equal space for ortho- 
pedic, neurologic, urologic and alimentary 
tract surgery. A section on head and neck sur- 
gery also includes sections on ear, nose, throat 
and ophthalmology. While the scope of this 
book is wide, detail is necessarily limited. 

Included in this volume are 370 new illustra- 
tions and twelve color plates. This book serves 
as a ready reference because of the wide range 
of subject matter under one cover. 


W. P. and R. McP. 
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